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ABSTRACT
Teacher instruction in mathematics is a critical cornerstone for effective student learning
(Aldrup et al., 2020). Teaching mathematics is essential for the development of student
mathematical thinking; a foundational skill required for the majority of careers (Ramirez et al.,
2016). Researchers have demonstrated that mathematical anxiety (MA) is prevalent among the
general population and is estimated to impact 42% of teachers in elementary education (Aldrup
et al., 2020). The impact of MA on teaching, student learning, and overall teacher performance is
just beginning to emerge. Yet, researchers have shown MA has implications on the function
(Pizzle et al., 2020) and thought process of the brain (Rapgay et al., 2016). Current research is
limited on the cognitive impact on a teacher’s instructional processes. The purpose of this study
was to investigate the potential impact of MA on teaching by determining if significant
differences existed between the levels of MA between (a) pre-service and in-service teachers, (b)
elementary and secondary teachers, and (c) teacher’s self-reported general MA versus their
reported MA while teaching.
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CHAPTER ONE: INTRODUCTION
Mathematics is a foundational skill critical for success in the vast majority of careers
(Ramirez et al., 2016). Most teachers provide mathematics instruction to their students (Aldrup et
al., 2020) despite wearing varied hats of expertise in content and pedagogy across multiple
subjects. Elementary teachers, for example, enroll in courses during their preparation programs
in the content areas of literacy, science, social studies, and mathematics. During these courses,
they learn instructional practices aligned with these content areas to assist students in learning,
but often have limited additional exposure to learning new content (Minor et al., 2016).
In an effort to support teachers in creating instructional efficacy across a wide range of
topics while working with diverse learners, including students with disabilities, the Council for
Exceptional Children (CEC) and the Center for Effective Educator Development, Accountability,
and Reform (CEEDAR) created a collection of High Leverage Practices (HLPs; McLeskey et al.,
2017). These specific practices align with both instructional content and with helping teachers
work with students with disabilities in inclusive settings. These 22 special education HLPs are
organized into four areas essential for effective teaching: collaboration, assessment,
social/emotional/behavioral, and instruction.
The use of these HLPs within instruction provides a true inclusive educational experience
(Brownell et al., 2021). Brownell and colleagues (2021) specifically examined the
implementation of five of the 22 special education HLPs during mathematical lessons, expecting
to see the use of HLPs throughout all content areas across the school day. Results of their study
indicated teachers who actively used special education HLPs within their instruction tended to be
highly effective, and in return, student learning outcomes increased. In this same study, teachers
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lacking effective implementation of these HLPs during classroom instruction by and large, did
not effectively engage all students during the mathematics lessons (Brownell et al., 2021).
A teacher’s ability to effectively plan and implement instruction has a direct influence on
student achievement (Brophy, 1986). Ramirez and colleagues (2006) argue that teachers who
need to build their confidence in their ability to teach a specific topic are less effective within the
classroom. Nearly 42% of kindergarten through 12th grade teachers experience some form of
anxiety when providing mathematical instruction (Aldrup et al., 2020), potentially limiting the
teachers’ ability to effectively deliver instruction in this content area (Beilock et al., 2010; Boyd
et al., 2014).
Rapgay (2019) notes that mathematics instruction is typically an area of stress often
referred to as mathematics anxiety (MA) for elementary teachers. The official documentation of
MA emerged in 1972, by Richardson and Suinn, who defined this term as the tension and anxiety
from manipulation of numbers in the act of computing a mathematical problem. For most, MA
occurs when a person encounters a series of numbers, or a mathematical problem in nature, and
they do not know how to immediately approach the problem (Dowker et al., 2016). The history
of MA began by noticing that students thrived in areas such as literacy, then experienced a
drastic decrease in achievement in mathematics (Richardson & Suinn, 1975). Not until the early
2000s did researchers look to the brain functions of students to gain a greater understanding of
how MA impacted the learning process. Initial research in this area shows MA alters the brain
structures and cognitive functioning of the learner (Kucian et al., 2018; Pizzie et al., 2020;
Young et al., 2012).
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Problem Statement
Every learner needs access to teachers who understand the learning process as they have
the right to receive instruction from teachers prepared and confident in their teaching (Brownell
et al., 2021) using rigorous instruction (Kim et al., 2021). According to the outcomes of the
National Assessment of Educational Progress ([NAEP], 2019), students in the United States
mathematics’ achievement from elementary to high school continues to steadily decline, despite
supports, such as providing professional development or defining HLPs in teacher preparation,
being given to teachers (Aldrup et al., 2020). According to the National Report Card (2019),
75% of the graduating seniors, 66% of 8th graders, and 59% of 4th grade students did not score at
the proficient level in mathematics. Mathematics education is far more than an achievement
scores; however, the influences on mathematical achievement are complex, and one of many
reasons impacting student achievement can be the intersection of a teacher’s mathematical
instruction and students’ learning processes (Allensworth et al., 2021). Other factors influencing
students overall mathematical achievement and aptitude are issues of access, equity, and
opportunities with the understanding that mathematics achievement is strongly influenced by
access to curriculum and tools as well as teachers (Gutiérrez & Dixon-Román, 2010).
In an attempt to support the mathematical learning of students, the U.S. Department of
Education devoted funding to support the implementation of rigorous standards for mathematics
education through professional development and curriculum development, yet students still
struggle with concepts in mathematics learning (Gersten et al., 2009). When this happens, the
attention shifts to the teacher’s ability to provide effective instruction. Beilock and Willingham
(2014) showed that teachers are hesitant in delivering mathematics instruction due to the need to
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develop confidence in their personal understanding of core concepts (Beilock & Willingham,
2014).
A self-perceived strong influence on teachers’ approaches to mathematics instruction is
their level of MA (Gresham, 2018). Building upon this intersection of disparities in student
achievement and the direct relationship of the impact of the teacher on the learner, the researcher
in this study proposes that teachers with significant MA are at risk of delivering ineffective
instruction to ensure all students thrive in mathematics education. An abundance of research
could take place to support the field’s understanding of MA, and the use of biometric data would
greatly support research and provide a broader understanding of how MA impacts teachers
(Zhou et al., 2021). Current MA researchers typically focus on the occurrence of MA in teachers
and students (Dowker et al., 2016; Kucian et al., 2018), potential backstories or influences of the
development of MA (Gresham, 2018), or how MA impacts the brain in learners (Beilock &
Willingham, 2014; Pizzie et al., 2020; Young et al., 2012). Limited research exists on how MA
impacts teacher instruction and whether or not differences exist between in-service teachers
versus pre-service teachers and between elementary versus secondary teachers. Current literature
attends to indicators of the anxiety present in teacher instruction (Burte et al., 2020; Carey et al.,
2016; Dowker et al., 2016; Duncan & High, 2020; Gresham, 2009; Hughes et al., 2019) but only
emphasizes the impact of the anxiety on teacher’s mental wellbeing as opposed to the influence
on instruction.
Purpose of the Study
The researcher in this study, based on teacher self-report, (a) explored the relationship
between a teacher’s general MA and their MA experienced while teaching, (b) gained
understanding of mean differences between pre-service and in-service teachers MA, (c)
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determined mean differences between elementary and secondary teachers’ MA, and (d)
contributed to the current and growing literature on MA and the potential relationship of this
phenomenon on teacher practice and student learning outcomes. The research questions posed
operated with an underlying assumption that the level of MA differs amongst the various groups
of teachers. The researcher used the Mathematics Anxiety Scale for Teachers (MAS-T), which
measures general anxiety within mathematics and anxiety about teaching, to identify the level of
MA teachers exhibit.
Research Questions
RQ1: Is there a statistically significant relationship between the teachers’ general math anxiety
score and their anxiety while teaching mathematics score?
RQ2: Are there statistically significant differences in MAS-T scores between in-service and preservice teachers?
RQ3: Are there statistically significant differences in MAS-T scores between in-service and preservice teachers and the grade level they teach?
Hypotheses
RQ1: The researcher hypothesized that teachers with higher self-reported MA will report
higher MA while teaching. The researcher determined teachers’ MA level based on the MAS-T
subsets. Through using these subscales, the researcher sought to determine the relationship
between general MA and MA while teaching.
RQ2: The researcher hypothesized that in-service teachers would have lower total MAST scores than pre-service peers. In the same regard, the researcher hypothesized that teachers
teaching at the secondary level would have lower MA means than teachers teaching at the
elementary level.
5

RQ3: The researcher hypothesized the nature of secondary teachers’ preparation
programs (typically requires 18-36 credits in mathematics in most states) means they would
present with a lower MA score compared to their elementary counterparts.
Theoretical Framework
High-performance careers are ones where the work processes require systematically
higher levels of organization, quality, productivity, innovation, and cycles of performance
(NIST, 1996). Teaching fits the definition of a high-performance career. Teachers in the
classroom organize numerous activities and deal daily with the multi-faceted nature of the
profession, while expecting to implement overall innovate approaches to engage all learners,
appends this as a high-performance career. According to the Baldrige Excellent Framework
(1996), high-performance careers are complex. These complexities include collaboration and
relationships between the supervisor and workforce, requiring flexibility, as well as continuously
making decisions independent of any other adult or supervisor hundreds of times a day. Teachers
within one day can classify as a constituent in either workforce (teaching students) or in the
supervisory role (responsible for the safety of students and leadership of other adults within the
classroom) at any given time throughout the day, often juggling both roles simultaneously (Good
& Brophy, 2008). These duality of roles of teachers and the ongoing complexities they
experience can create further anxiety, beyond the issues aligned with the job, these issues can be
further exacerbated with stress about the content they are teaching, such as mathematics.
Therefore, examining anxiety in a high-performance career is important, but for teaching,
examining MA is important to both the teacher’s mental health and student learning outcomes.
High-performance careers emphasize the need for the mental capacity and the fluidity of
the brain to navigate a fast-paced and ever-changing classroom (Shen et al., 2014). High-
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performance careers, such as teaching, are generally associated with high levels of stress
(Ramsay et al., 2002), which can directly impact performance and potentially student learning
outcomes. The researcher in this study utilized two theoretical frameworks to examine the MA of
teachers by integrating the fields of mental health with educational research: the theory of
Cognitive Interference (Sarason et al., 2014) and the Control-Value Theory of Achievement
Emotions (Pekrun, 2006).
Cognitive Interference, from the mental health field, refers to the undesirable and
generally concerning thoughts entering into the cognition process causing an undesirable
interruption in the process (Sarason et al., 2014). The original research and introduction of
Cognitive Interference began in 1892 with an emphasis on how the short-term and long-term
memory interact with each other, where one causes the other to essentially forget the new
information due to the attempted complex retrieval of previous schema (Rieber & Salzinger,
1998). From these initial studies (Rieber & Salzinger, 1998), researchers found emotions greatly
impact the cognitive process, which led to the Cognitive Interference theory. Cognitive
Interference explicates a person’s thought process and retrieval by the interference of another
emotion or self-deprecating thought. The researcher frames this study on the teacher’s perceived
MA in that Cognitive Interference is a crucial component in understanding if the teacher’s
perceived increasing stress, performance, and behaviors result in unintentional results of MA.
This theory alone does not encompass the current research study but leads to the inclusion of the
Control-Value Theory of Achievement Emotions.
The Control-Value Theory of Achievement Emotions (CVT), found in the field of
learning sciences and educational research, is an integrative framework of analyzing the
antecedents, or effects, of emotions within an academic setting. Essentially, CVT frames
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emotional control or values as instigators of a plethora of emotions, including anxiety (Pekrun,
2006). For the purpose of this study, the researcher examined the potential implications of CVT;
which includes the motivation, performance, and cognition through the teacher’s self-reporting
of general MA; and then their perceptions of MA while teaching, both scored using the validated
instrument of the MAS-T.
The combination of both Cognitive Interference and CVT allowed the researcher to frame
this study in a holistic approach to how MA is perceived by teachers versus their perceptions
within instruction. Through the lens of Cognitive Interference, the researcher’s hypothesis is that
in the high-performance career of teaching, MA could actively interrupt a teacher’s thinking, and
those interruptions could reflect self-doubt or self-sabotaging dialogue to create a higher sense of
MA during instruction. The lens of CVT expresses anxiety as an achievement emotion
potentially impacting the teacher’s ability to perform mathematical instruction while continuing
to make decisions regarding educating and shaping students’ behaviors. Combining both mental
health and learning science frameworks provides the researcher with a multi-discipline lens to
examine the relationships between general MA and MA while teaching and to examine the
differences between in-service teachers and pre-service teachers, along with the grade level of
education the teacher instructs daily.
Operational Definitions
Achievement Emotion
These emotions are related to the achievement of activities and the resulting success or
failure outcomes (Pekrun et al., 2017). These emotions include positive (enjoyment and pride) as
well as negative (shame, boredom, defeat, and anxiety) connotations.
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In-Service Teacher
In-service teachers are teachers who have completed university course work and state
certification. This teacher is professionally licensed and actively teaching students within the
classroom (IGI Global, 2020).
Inclusion or Inclusive Education
Inclusive education refers to the placement of students with disabilities in a general
education setting, along with same age peers without an identified disability (Artiles et al., 2006).
Inclusive education is a philosophy of a school community based upon acceptance and belonging
of all students, no matter their ability status (Salend, 2011).

Mathematical Anxiety
Mathematical anxiety involves the feelings of tension and anxiety that interferes with the
manipulation of numbers and the solving of mathematical problems (Richardson & Suinn, 1972).
These feelings can include, but not be limited to: the manipulation of academic mathematical
problems, the use of mathematics to solve daily problems, the use of money to make a purchase,
the use of mental math, and any numeracy experience causing stress.
Pre-Service Teacher
Pre-service teachers are teachers in the process of obtaining their teaching certificate and
state certification. These teachers are not yet responsible for a classroom without direct
supervision of an in-service teacher (IGI Global, 2020). In this study, pre-service teachers are in
their final full-time placement of student teaching.
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Self-Talk
Self-talk is the internal dialogue directed at oneself. This talk can be positive or negative
(Vygotsky, 1986).
Working Memory
Working memory is the memory that involves the storing, focusing, and manipulation of
information within the short-term memory (Baddeley, 1992).
Short-Term Memory
With close relation to the working memory, the short-term memory is the temporarily
accessible memory storage where information is retrieved then processed through the working
memory. Short-term memory is highly influenced by conscious and unconscious awareness
which then reflection in how the information is processed within the working memory (Atkinson
& Shiffrin, 1968)
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CHAPTER TWO: REVIEW OF LITERATURE
In this chapter, the researcher creates a foundation for the investigation of how
mathematics anxiety (MA) impacts teacher instruction. A limited number of researchers have
focused on teachers with MA, leading the researcher of this study to broaden this literature
review to identify how anxiety impacts similar careers, called high-performance careers (Li et
al., 2018). Asaloei and colleagues (2020) note a need for a clear conceptual understanding of
anxiety and job performance in establishing a research agenda on how anxiety impacts careers
such as teaching. The research in this chapter is composed of three distinct sections: impacts of
anxiety and MA on the brain, a review of literature on how anxiety impacts an employee’s
execution in high-performance careers, and a synthesis of the limited literature on MA and the
intersection of this issue on teachers’ instructional practices.
Foundations of Mathematical Anxiety
Mathematical anxiety is a complex neurological disorder that includes symptoms of
general anxiety as well unique indicators with the presentation of mathematical concepts to a
learner (Rapgay, 2019). The physical changes in the brain, as well as how the brain functions
throughout when someone has MA, is vital to understanding the impacts MA can have on
teachers’ practices. In this section, the researcher discusses the impact of MA on the (a) working
memory, (b) brain, and (c) brain structures.

The Working Memory and Mathematical Thinking
A foundational understanding of working memory provides the underpinnings of the
impact of anxiety on the brain. Baddeley and Hitch (1974) opposed the current theory of working
memory being a singular process from short term memory to long term information storage.
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Instead, these researchers suggest working memory is more complex than the simple model
accepted at the time. Baddeley and Hitch (1974) suggest working memory reflects a complex
interaction with the specific function of the information processed.
According to Baddeley and Hitch (1974), the input of information enters the brain or
thought process and is filtered through sensory memory. Sensory memory quickly determines if
information brought in is suitable to progress to the central executive system or to reject the
information for processing. The central executive system separates the information into auditory
and visual information processed by the respective receptors: the visuo-spatial sketch pad (visual
information) or the phonological loop (auditory information). Baddeley (2000) added, while
auditory and visual information is processed, the episodic buffer mediates information to create
sequential and whole memories stored in long-term memory (see Figure 1).

Figure 1: Adapted from Baddeley and Hitch Working Memory Model (2000)
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The brain calls upon working memory every time new information is presented, and this
process determines how the accessed information of stored memories access the long-term
memory (Baddeley & Hitch, 1974). In mathematics, the working memory is essential for
learning, regulating, retaining, and applying mathematical concepts by retrieving, sorting, and
using numerous concepts previously taught to build the foundation for this complex process
(Miyake & Shah, 1999). Mathematical learning and working memory are overly complex as is
the controversial history on this topic. Not until 2005 did LeFevre and colleagues begin
connecting the mathematical learning and working memory due to the lack of understanding of
these two cognitive processes. Beginning in 2007, researchers (Geary et al., 2007; Mazzocco &
Berch, 2007) found that mathematical thinking and the working memory were dependent upon
one another. These researchers proposed that delayed mathematical conceptual development and
mathematical disabilities resulted from an underperforming or interrupted working memory.
As a result, from continued research, a common agreement in the field of learning
sciences is working memory directly influences student learning (Baddeley, 1992). From the
study of students with mathematical learning challenges, mathematical processing disabilities,
and mathematical anxieties, researchers found students began their cognitive struggle with the
introduction of new information (Ashcraft et al., 2007). Ramirez and colleagues (2013) surmise
that the working memory is overstimulated or not at all active (shut down) due to the information
presentation creating anxiety – potentially mathematics anxiety.

The Anxious Brain
The working memory is the processing center of the brain that sorts entering information
to determine if the information is sorted to short- or long-term storage (Baddeley & Hitch, 1974).
The working memory is essential for information retrieval for decision-making (Skagerlund et
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al., 2019), retrieving previous knowledge, manipulating new information, and organizing
thoughts to carry out procedures (Baddeley, 2012; Duncan & High, 2020). Those with anxiety
frequently overstimulate their working memory with negative self-talk, confusion, and doubt,
which decreases the capacity used for the working memory to process new information and
perform retrieval (Klados et al., 2019). Vygotsky (1934) introduced the concept of self-talk, and
in 1986, he stated that positive self-talk was the process people use to regulate behavior. Anxiety
introduces the concept of negative self-talk within the thought process of the individual
(Hatzigeorgiadis et al., 2009). Negative self-talk introduces another layer of information that the
brain must process. According to Baddeley and Hitch (1974), the working memory engages the
phonological loop when a person attempts for spoken words to be processed, including the inner
voice in the head. Self-talk has been deemed an essential process to actively navigate behaviors,
new information, and everyday challenges (Puchalska-Wasyl, 2015); yet for some, this use of
self-talk can increase anxiety (Rapgay, 2019).
As someone with anxiety is trying to process new information and attempts to apply
previous knowledge to a situation, they are actively using the internal or external dialogue to
navigate the situation. The introduction of negative self-talk to that process creates a sense of
overload for the working memory. According to Klados (2019), the working memory prioritizes
the information most familiar and allows this previously engrained information, such as self-talk,
to process first, in return filling the capacity of working memory space; resulting in missed
information or the inability to retrieve information for retention or application use.
Another consequence of anxiety is that it causes a person to incorrectly perceive a scene
due to heightened senses, or can cause inhibition of working memory, blocking the creation of
new information and the retrieval of previously learned knowledge (Rapgay, 2019). Those
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experiencing anxiety are triggering the fight, flight, or freeze response within the body and brain.
Meaning, for those with MA, this process can turn teaching into a survival situation decreasing
working memory and overall brain processing (Young et al., 2012).
Anxiety provokes a response at the onset of the cause. In the forest, if a person sees a
bear, the brain begins the process of anxiety response. In a split second, the brain is determining
the correct response to ensure safety. The field of psychology introduced the fight and flight
instinct in 1927 as a process the brain uses to defend one’s safety through means of physical
force to rid the danger from the situation (Cannon, 1927). Cannon (1927) defined flight as the
instinct to remove oneself from the dangerous situation to achieve safety while freeze was a new
concept introduced in 2009. Psychologists noticed the freeze responses in anxiety-inducing
situations (Schmidt et al., 2008), most commonly seen in the animal world such as opossums
playing “dead,” when frightened. Daviu and collogues (2019) noted that the flight or fight
responses is especially high in women. Mathematical anxiety is found to be significantly higher
in women (Beilock et al., 2010) and more likely to be present in female students as a result
(Beilock et al., 2010; Skagerlund et al., 2019). The National Center for Educational Statistics
(2019) shared that nearly 76% of elementary teachers are identified as female. These statistics
suggest elementary teachers may have a higher reaction of fight, flight, or freeze and higher
levels of MA.
Pertaining to MA, the mathematical anxious brain enters a constant state of anxiety when
numeracy concepts are present. This anxious state either evokes the fight, flight, or freeze
response. A constant state of anxiety skews the perception of the situation at hand, which
overloads the emotional processing system of the brain, sending internal talk messages of panic.
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This constant state of panic then impacts how mathematical learning and application occurs
(Rapgay, 2019).
Systematic Reviews of Literature: Anxiety and Job Performance in High Performance Careers
The function of anxiety in the brain, MA, and the alignment of high-performance careers
create the conceptual framework for this systematic literature review. Originally, the researcher
planned to conduct the systematic literature review on the impacts of anxiety, specifically on
teacher job performance within the classroom. This search yielded limited results, four of which
measured the impacts of anxiety and the remainder of the researchers discussing the cause of
anxiety in teachers. Therefore, the researcher decided to conduct a systematic literature review
on the impacts of anxiety on job performance in other higher performing and high anxiety
careers such as law enforcement, air traffic control, and nursing. As a result, the researcher
presents two systematic literature reviews to gain deeper understanding of how anxiety impacts
high-performance employees and how MA impacts teacher job performance.
To date, a limited quantity of researchers have examined how anxiety impacts the job
performance of the previously listed careers (e.g., Dale et al., 2006; Haslam et al., 2005; Mannor
et al., 2016). The current literature lacks a direct impact of anxiety on one’s job performance
even among the studies including high performance careers, despite anxiety and other mental
health concerns being frequently discussed among these careers (Dale et al., 2006; Lees et al.,
2019; Mannor et al., 2016). A recent study conducted by the Anxiety and Depression
Association of America (2020) identified 18.1% (40 million adults) of the adult population in the
United States cope with anxiety disorders. With a substantial amount of the population impacted
by anxiety, minimal attention is given to the impacts of anxiety on job performance within highperformance careers, such as teaching.
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The researcher’s goal in the first systematic literature review is to identify the key
features of previous research to support the concept that anxiety has an impact on the job
performance of employees in high-performance careers. The researcher methodically conducted
the systematic review to gain insight into anxiety and the impact on the employee’s job
performance in their given field (e.g., law enforcement, nursing, air traffic control) with evidence
from both the employer (e.g., performance evaluations) and the employee (e.g., self-disclosure of
anxiety).
Search Terms
Criteria for this systematic literature review were based on anxiety among employees in
high-performance careers regarding impacts of job employment. The researcher conducted the
search through the University of Central Florida virtual library databases. These databases
include ERIC (EBSCOhost), ProQuest, APA PsycINFO, MEDLINE, CINAHL, Aerospace
Research Central, and Criminal Justice Database. Due to the changing complexities of each
database, the researcher provided the terms used in Table 1. Prior to beginning the search, the
researcher accessed the thesauruses within each database to ensure the accurate representation of
all terminology within searches. For example, the researcher expanded the term “anxiety” to
include “anxieties” and “anxiety disorder.” The researcher limited all results to peer-reviewed
articles in English, with results published in 2000 or later. The earliest identified year of
publication on this topic was 1970.
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Table 1: Systematic Literature Review Search Terms
Database

Search Terms

Yielded
Results

(anxiety or anxieties) AND (“job performance” or “work performance” 18

ERIC

(EBSCOhost) or “employee performance”) AND (nurse OR “head nurse” OR
nursing OR teacher OR educator OR “law enforcement” OR police OR
“air traffic control”)
ProQuest

(anxiety or anxieties) AND (job performance OR performance

50

evaluation OR performance of task) AND (teacher OR educator)
APA

(anxiety or anxieties) AND (job performance OR performance

PsycINFO

evaluation OR performance of task) AND (nurse OR “head nurse” OR

14

nursing OR teacher OR educator OR “law enforcement” OR police OR
“air traffic control” OR pilot)
MEDLINE

(anxiety OR anxieties OR “anxiety disorders”) AND (job performance

22

OR performance evaluation OR performance of task) AND (nurse OR
“head nurse” OR nursing)
CINAHL

(anxiety OR anxieties) AND (job performance OR decision making)

35

AND (high performance OR nursing OR “air traffic control” OR “law
enforcement” OR police OR surgeon OR teacher OR pilot) NOT
Student
Criminal

(anxiety OR anxieties) AND (job performance OR decision making)

Justice

AND (“law enforcement” OR police)

25

Database
Aerospace

(anxiety OR anxieties) AND (job performance OR decision making)

Research

AND (“air traffic control” OR pilot)

31

Central

The researcher selected only peer-reviewed articles to ensure quality of the publication.
Publications limited to English reduced missing cultural contexts and to reduce the chance for
misinterpretation during translation. Originally, the researcher selected the year 2000 as the
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earliest publication date due to relevance of the literature, though 21 years is a large span of
information. After discussions with experts in mental health on the topic, they recommended the
search expand to 1970 due to an influx in concern of mental health status after the return of
veterans from the Vietnam war. Due to this recommendation, the researcher expanded the year of
search to 1970.
The search parameters yielded a total of 195 articles. The researcher eliminated
duplicates between the databases along with irrelevant articles. The library website had a limited
number of unavailable articles, and if those articles could not be located through another source,
they were removed. Irrelevancy was determined through reading each article’s abstract. The
researcher read the methodology, results, and discussion portions of the articles that had vague
abstracts to determine relevancy. Studies considered relevant pertained to high-performance
careers and the impacts of anxiety on job performance. The researcher selected highperformance careers for this literature review based off the similarities in job expectations to that
of a teacher. Though not completely identical, careers such as air traffic control and executives
all resemble the multiple layers of both decision-making and stress aligned with teaching.
Similarly, nursing, surgeons, and law enforcement career professionals make decisions directly
impacting the outcome of others in high stress situations. Studies were considered if the
researchers included other mental health conditions along with anxiety, as long as each disorder
could be separated within the analysis of the article (e.g., depression and anxiety but rating scales
provided scores for each independently). The final results consisted of 23 articles, eight of which
were empirical research studies meeting the specific search criteria. Table 2 contains a summary
of these eight articles.
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Table 2: Review of Literature
Reference/Location Population/Sample

Ambardekar et al.
(2019)

67 3rd/4th Year
Medical Students

Measures

7-Point Airway
management score

West, USA

State-Trait Anxiety
Inventory

Asaloei et al.
(2020)

Job Performance
Questionnaire

352 Primary
School Teachers

Boven Digoel,
Papua

Costa (1996)

Outcome
Students without the intervention within the study reported
higher instances of anxiety when placed into the intubation
simulator. These students also had significantly lower 7point airway management scores. Students with high
anxiety also were less likely to ask for the additional aids
present in the simulator resulting in hesitation and critical
seconds, which could have resulted in life or death for the
patient.
The level of anxiety in teachers had a direct impact on the
job performance indicated on the questionnaire. As
teachers’ anxiety increased, the productivity and quality of
work decreased, resulting in lower job performance scores.

Stress and Anxiety
Survey
State-Trait Anxiety
Inventory

1790 Federal
Aviation
Administration
Academy Student

Performance measure in
situation monitoring,
resolving aircraft
conflicts, managing air
traffic sequences;
routing or planning
flights; assessing
weather impact; and
managing
sector/position
resources.
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Students with high anxiety based on the State-Trait Anxiety
measure were more likely to make mistakes in managing air
traffic sequences, assessing weather impact, and managing
sector/position resources. These same students hesitated in
the situation monitoring assessments; making last second
decisions impacting their ability to resolve aircraft conflicts.

Reference/Location Population/Sample

Dale et al. (2006)
Midwest, USA

81 Vascular
Surgeons

Measures
Computer AAA
Simulation Task
Completion Data

Outcome
The surgeons presented with anxiety-inducing situations
before working through the AAA simulator greatly
impacted their decision-making within the simulator.
Surgeons hesitated to expand the balloon to appropriate
capacity. Surgeons also performed in a manner that avoided
challenges presented in the simulator, as in taking a risk
with using an advanced procedure.

State-Trait Anxiety
Inventory
Intolerance of
Uncertainty Scale

Haslam et al.
(2005)
United Kingdom

74 workers within
high performance
careers

Focus Groups
discussing how anxiety
and depression
influence their jobs

PANAS- Affective
states assessment
Kustubayeva et al.
(2011)
Midwest, USA

160
Undergraduate
Clinical
Psychology
Students in
clinicals

The workers had a perception their anxiety and depression
impacted their ability to complete jobs within the work
setting. Many reported anxiety as they felt more at risk for
accidents and reported having more accidents than their coworkers. Some discussed the implications of medication for
the treatment of their anxiety and depression, and those
taking medication were not consistent in their regiment
impacting their “good days”, or the days they felt like they
could control their anxiety at work.

Within this study the participants experiencing a negative
emotion were more likely to hesitate within a decisionmaking process. This hesitation also resulted in decisions
having a greater negative impact on the overall project.
Students in the simulator who were provided negative
feedback were more likely to make the wrong decision
increasing the time of task completion as well as decreasing
task accuracy.

State-Trait Anxiety
Inventory
National Aeronautics
and Space
Administration Task
Load Index

20

Reference/Location Population/Sample
Mannor et al.
(2015)

84 Top Executives
Gain/Loss Context

Velden et al.
(2010)
15 experienced
police officers

Shot Accuracy
Shot/Step Execution

Velden et al.
(2010)

Netherlands

Officers performed two varying shot executions, one being
in a controlled simulation and the other in a random
simulation, which required a fire-step shot. Officers
experienced higher anxiety during the fire-step shot
simulation, which also translated to the accuracy of the shot,
generally resulting in the officer being put in greater danger.

State-Trait Anxiety
Inventory

Netherlands

Experiment 2

Outcome
Anxiety within the 84 top executives reduced their exposure
to risk. When participants perceived the gain/loss context to
be high, the executive was less likely to make the decision
resulting in more profit. The executive also was more likely
to regret the decision they made when anxious.

Strategic Risk Taking

Midwest, USA

Experiment 1

Measures

Officers performed two varying shot executions remaining
stationary, unable to move from their positions. Officers
subjected to a moving assailant were essentially “sitting
ducks.” Officers reported high anxiety with the high threat
to themselves in that position. Officer’s shot accuracy
correlated with self-reported anxiety levels. Officers were at
greater risk of injury in this scenario (situational and
reactive) due to lower-than-average accuracy as a result
their personal lives were more at risk.

State-Trait Anxiety
Inventory
15 experienced
police officers

Shot Accuracy
Shot/Step Execution
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These articles provide a brief understanding of how anxiety impacts high-performance
careers, much like teaching, as well as displays the critical need for researchers to focus on how
anxiety is impacting workforce behavior and the impact on those who these professions serve,
such as students. The setting in which the participants performed their jobs was irrelevant as the
correlation between high anxiety and decreased performance remained a constant in all studies in
Table 2. All researchers across disciplines showed a decline in response accuracy, and a
hesitation to make a positive decision, yet these participants were all self-aware that anxiety was
impacting their performance.

Inaccuracy Within Job Performance
The most common thread among the variety of the high-performance careers of medical,
mental health, law enforcement, teaching, and high-level executives was the decrease in job
performance resulting in either loss of life (simulated), loss of profit, or loss of influence (teacher
to student). Asaloei et al. (2020) indicated that teachers with high anxiety self-disclosed their
struggle connecting with students, planning effective lessons, and being ineffective when
problem solving among their peers.
Findings in similar fields reported low accuracy among surgeons with anxiety when
placing a balloon within the aorta (Dale et al., 2006) resulting in simulated patient demise or
substantial complications requiring additional medical attention and procedures. More recently,
Ambardecker et al. (2019) found medical students in residency were less successful in a
simulated intubation scenario due to anxiety with similar results of patient demise or long-term
medical issues found by Dale and colleagues (2006). Others in the medical field, such as nurses,
physician’s assistants, and emergency room triage nurses, in a study by Haslam et al. (2005),
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found the charting, patient bed-side manner, and medication logs accuracy were directly
impacted by levels of anxiety.
The common thread amongst the research from high-performance jobs is that each of
these jobs impacts the lives of those they interact with daily, and anxiety impacts performance.
In air traffic control, the impact of the controller’s ability to assess multiple situations and make
decisions in an instant impacts the lives of many. Costa (1996) formulated a handbook to relay
information gathered from previous studies to support air traffic controllers with the anxiety
present in their daily workplace environment. In Costa’s (1996) study, air traffic control students
in the Federal Aviation Academy were 40% more likely to make a mistake in negotiating aircraft
conflicts when their personal anxiety was high, as measured by the Air Traffic Skills
Assessment. Performance in assessing weather and situation monitoring also decreased by 20%
with high anxiety.
Much like air traffic control, law enforcement is a high stress and fast-paced career
involving daily stress, which can lead to anxiety (Rapgay, 2016). Velden et al. (2010) found that
police officers in a simulation activity, when put under great amounts of stress, resulted in
anxiety when asked to perform two maneuvers. The outcome was the officers were more likely
to have an inaccurate shot resulting in an injury. Dale et al. (2006) found similar results when
placing officers or surgeons into a typical situation but asking them to use a new and nonpreferential methodology; their anxiety increased and performance decreased.

Hesitancy to Decide
High-performance jobs are frequently impacted by decision-making. It is through the
choices these high-performing employees make that directly impact the lives of those around
them. In the case of Velden et al. (2010), officers were supposed to make a specific maneuver to

23

complete a shot; yet, the maneuver was not the comfortable decision for the officer to make,
resulting in a delay. Through this hesitation, the officers placed their own lives in danger. This
same scenario was found in both Ambardecker et al.’s (2019) and Dale’s (2006) studies when the
medical professionals were presented with having to decide during a moment of high anxiety.
For medical students in a simulated intubation situation, nearly 50% of students with high
anxiety hesitated to make a choice, losing valuable seconds. Of the decisions made, nearly 34%
of those decisions were harmful to the patient (Ambardecker et al., 2019). In this study, a new
concept of hesitancy aligned with anxiety emerged, causing these high-performance individuals
to garner resources needed to assist within the procedure.
The hesitancy with retrieval of resources was not found to be indicative of poor decisionmaking, just simply lack of knowledge in the heat of the moment to ask for the resources, despite
easy access to additional support. In Dale et al. (2006) they found surgeons with years of
experience reacted in a similar manner, hesitancy, to anxiety when placing a balloon within the
aorta. Surgeons with higher situational anxiety were unable to decide where to effectively place
the balloon or how much to inflate the balloon to complete a successful procedure.
The hesitancy to decide is still found in fields outside the medical profession. In air traffic
control, hesitancy to make a call on weather resulted in four planes taking off into a storm when
the right decision would have been to ground the planes (Costa, 1996). In this study, they found
that an air traffic controller with high anxiety could hesitate anywhere from five to 10 seconds as
opposed to their non-anxious peers.
The non-anxious peers found within undergraduate psychology students, who were active
in their clinicals, were less likely to allow a negative experience to impact the quickness of
judgement and decision-making. The anxious peers allowed the negative experience to impact
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their affect in a manner resulting in sluggish decisions, causing further negative impacts on the
outcomes of their participation in the simulated program (Kustubaveva, 2011). Finally, among
top executives who were charged with making decisions for their companies that would result in
real gains or losses, Mannor et al. (2015) found executives with high anxiety hesitated, on
average, two days longer than their non-anxious peers.

To Risk or Not to Risk
Risk assessment is critical among all high-performance careers (Burgard & Lin, 2013) for
every decision results in an outcome that impacts more than oneself. Mannor et al. (2015) found
executives with increased anxiety limited their company’s exposure to risk more than those
without anxiety, resulting in less rewarding or profitable decision-making. When the gain/loss
context were higher, the anxious executive often would look to others in the company to support
the decision, whereas, with a lower gain/loss context, the executives were more comfortable
making the decision.
Risk assessment is common among the medical field as well. Within the Dale et al.
(2006) study, the surgeons front-loaded with anxiety were less likely to take a risk within the
simulator. Every cut, placement of the tool, and activation of the balloon occurred with greater
caution and within the confines of the “textbook” procedures. When given a challenge, the
surgeons chose the safer route, which may have not been the best for the patient within the
simulation. As the surgeons continued to make decisions and avoid risks, this practice of
hesitancy created a bank of negative experiences feeding into the surgeon’s anxiety and directly
impacting the simulated patient.
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Persistent Anxiety and Negative Feedback
Presently, researchers have evaluated the impact of anxiety within a moment of
performance. The following studies provide insight into the effects of persistent anxiety on job
performance. Situational anxiety occurs as a response to a particular situation (American
Psychiatric Association & American Psychiatric Association, 2013). Over the course of time, the
negative experiences within these situations cause the brain to work in overtime to separate
reality from the perceived danger in the mind (Rapgay, 2006) within these situations. Venturing
back to the clinical psychology students, the experimental group was subject to consistent
negative feedback within the simulation (Velden et. al., 2010). Regardless of the decision made,
the student would receive negative feedback. In this study, the students shared their anxiety
increased with each instance of negative feedback, and their decision response time decreased,
creating a greater tension within the thought process of the students.
This idea of negative feedback impacting the continuation of anxiety is found in Velden
et al. (2010). In the second experiment within the paper, the police officers were placed in a
“sitting duck” position which resulted in an increased chance of harm each second. The constant
negative feedback provided by the situation heightened the officer’s situational anxiety to a point
where their responses transitioned from trained and mastered responses to reactionary responses
to the situation, creating detrimental outcomes for all involved.
Relation of These Studies to Current Research
This dissertation research focused on how MA impacts teacher instruction within the
classroom. Teaching qualifies as a high-performance job, and within the literature review, the
researcher included jobs with similar dispositions and stress to teaching. The performance
expectations presented in the systematic literature reviewed mirrors the expected mastered skills
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of teachers such as the lesson plans, interactions, and problem solving. Decision-making is
critical to teaching and an expected practice teachers should be engaged in throughout the day,
from assessing students’ needs to modifying content (McLeskey et al., 2019). The relevancy of
these studies in the form of decision-making calls to question how MA could impact a teacher’s
ability to perform within instruction.
With decisions come risks (Kirchler et al., 2016). Teaching is about taking risks. As a
teacher, every day and every moment involves taking an instructional risk in attempting a new
behavior strategy, engaging with a student who might know more than them in an area, or the
risk of making the wrong academic assessment of a student (Griffith et al., 2015). These are the
realities of teaching. Much like the other high-performance fields represented in this systematic
review, questioning how MA might impact on a teacher’s willingness to take a risk in how they
present a lesson or in how they navigate a lesson and how these decisions under pressures impact
student learning are important for the field to understand.
Teaching requires presenting information to a group of students who in return respond
with either positive or negative feedback (MacLeod & Napoles, 2012). In the midst of a lesson, a
teacher is managing 10-30 students, all who have their own agendas and opinions. A perfectly
planned lesson can quickly derail through one student’s behavioral issues, which triggers another
student to complain, and potentially another student to express frustration with the content.
Teaching is a constant revolving door of positive and negative feedback from a variety of
stakeholders (students, parents, colleagues, and administrators; Kraut et al., 2015). In
mathematics, nearly 50% of students self-report that they do not enjoy mathematics or identify as
a mathematician (Nasir, 2009), which can mean students inadvertently provide negative
feedback to the teacher during instruction.
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A teacher’s job reflects the complexity of the previously studied careers, particularly the
decisions teachers make closely resembling the high stakes and fast-paced decision-making
required in the studies in Table 1. Teachers make an average of 1,500 decisions within the school
day (Good & Brophy, 2008), and each of those decisions directly impacts the students sitting in
their classrooms. Teachers have the direct responsibility of the safety and education of each
student. Throughout their preparation, teachers master various skills, so when they enter the
classroom, they need to be prepared to engage students in academic discourse, much like found
in the special education HLPs (McLeskey et al., 2019).
As teachers transition from pre-service to in-service roles, a disconnect exists between
the skills they previously mastered and the skills presented within the classroom, specifically
within mathematics (Gresham, 2018). This disconnect between preparation and the potential MA
teachers bring to their teaching creates dual issues. When reflecting upon the research within
other high-performance careers, anxiety has a strong influence on the ability to retrieve the
previously mastered skills and apply them during high stress or anxiety inducing times (Dale et
al., 2006; Velden et al., 2010). Therefore, further research is needed to investigate how MA
impacts the performance of teachers within instruction.
Mathematical Anxiety and the Impact on Teachers
The previously explored literature provides a foundation for how anxiety impacts job
performance and decision-making of other high-performance careers. Young et. al. (2012)
explains that MA resembles anxiety in relation to brain function, with the exception that MA
results in a less active posterior parietal and dorsolateral prefrontal cortex regions of the brain,
impacting the sensory processing and decision-making centers of the brain. With such
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similarities, a bridge between these careers and the impact of anxiety likely resembles the impact
of MA on teacher’s instruction.
With limited literature devoted to MA and the implications on teacher instruction, this
section addresses the available literature directly pertaining to MA and the information known
related to teachers. This section discusses generalities of MA and a systematic review of
literature pertaining to in-service and pre-service teachers. See Table 3 below for the literature
discussed in this section.
Search Terms
Criteria for this systematic literature review were based on MA and teacher performance.
The researcher conducted the search through the University of Central Florida virtual library
databases. These databases include ERIC (EBSCOhost), ProQuest, and APA PsycINFO. Due to
the changing complexities of each database, the researcher provided the terms used in Table 3.
The researcher limited all results to peer-reviewed articles in English, with results published in
2000 or later.
Table 3: Systematic Literature Review Search Terms
Database

Search Terms

ERIC
(math anxiety OR maths anxiety OR mathematical anxiety)
(EBSCOhost) AND (“job performance” or “work performance” or
“employee performance”) AND (teacher OR teaching OR
educator)
ProQuest
(math anxiety OR maths anxiety OR mathematical anxiety)
AND (“job performance” or “work performance” or
“employee performance” OR instruction) AND (teacher OR
teaching OR educator)
APA
(math anxiety OR maths anxiety OR mathematical anxiety)
PsycINFO
AND (“job performance” or “work performance” or
“employee performance”) AND (teacher OR teaching OR
educator)
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Yielded
Results
10

8

12

The researcher selected only peer-reviewed articles to ensure quality of the publication.
Publications limited to English reduced missing cultural contexts and the chance for
misinterpretation during translation. Originally, the researcher selected the year 2000 as the
earliest publication date due to relevance of the literature.
The search parameters yielded a total of 30 articles. The researcher eliminated duplicates
between the databases along with articles that were irrelevant. Studies considered relevant and
kept pertained to MA and teacher job performance. The final results consisted of three articles
which were empirical research studies meeting the specific search criteria. Table 4 contains a
summary of these three articles.
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Table 4: Systematic Literature Review
Reference/Location Population/Sample Measures
Revised
Mathematics
Bursal & Paznokas
Anxiety Survey
(2006)
65 elementary preservice teachers
Mathematics
Southwest, USA
Teaching
Efficacy
Math Anxiety
Rating Scale
(short version)
Hughes et al.
(2019),

153 elementary
teachers

West, USA

Ramirez et al.
(2018)

60 High School
Teachers with MA

West and South,
USA

1,613 9th Grade
Math Students

Teacher attitude
scale
Elementary
Teachers
Commitment to
Mathematics
Education
Survey
Math Anxiety
Survey
End of Course
Achievement
scores.

Outcome
This study showed nearly 66% of pre-service teachers were
categorized as moderate to high MA. Of those teachers 48% felt
confident they could teach mathematics effectively as compared to
their non-anxious peers who had 95% confidence. This study also
showed moderate to high MA in pre-service teachers; 52% of preservice teachers knew procedures to effectively teach mathematics
compared to 90% of their non-anxious peers.

The data showed teachers with lower MA used more standardsbased instruction, while teachers reporting higher MA tended to
use less standards-based instruction based on self-report.

Students with the lowest achievement scores generally were in a
classroom taught by a teacher with high MA.
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The literature available on MA and its impact on classroom teaching is limited and
generally focuses on the population of pre-service teachers about to enter the field. This literature
primarily consists of self-reported impacts of MA on the teacher or pre-service teachers, yet the
impacts, whether perceived or not, remain crucial to understanding how MA impacts instruction
within the context of a mathematics lesson.

Gender and Mathematics Anxiety
Mathematical anxiety occurs within a diverse group of people (Stoehr, 2016), yet women
report MA at higher rates than their male counterparts (Hembree, 1990; Miller & Bichsel,
2004; Ferguson et al., 2015; Jansen et al., 2016). Though females report MA at higher levels,
mathematics achievement is roughly the same between male and female counterparts with little
statistical differences between achievement scores (Spelke, 2005). Researchers attribute the
difference in MA to gender stereotypes and the social influence such as through female teachers
who are anxious themselves (Beilock et al., 2010).
The role of gender and the assumption that the influence of a female teacher’s MA is
more likely to impact female learners, provides support for this study. Females dominate the
field of education, especially in elementary education. According to the National Center for
Educational Statistics (2021), 89% of elementary teachers identified as female. Based on
previous research of female students, elementary teachers are more likely to experience MA
(Beilock et al., 2017).

Mathematics Anxiety and Mathematics Instruction
As seen through analysis of the provided literature, the impacts of MA on teacher
instruction are seen through (a) the level of standards-based practices, (b) student achievement
scores, and (c) perceived ability to produce effective mathematics lessons. Hughes et al. (2019)
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provided an MA scale and Mathematic Efficacy tool to teachers for completion. The results
provide an outlook on how the teachers view their instruction categorized into levels of anxiety.
Teachers experiencing moderate anxiety were less likely to implement standards-based
instruction in their mathematics lessons. The same MA teachers reported less confidence in
preparing lessons for their students, which also was seen in the Ramirez et al. (2018) study.
Ramirez et al. (2018) correlated the MA scores of teachers with the achievement scores
of their students and collected anecdotal data. In respect to this correlation with achievement,
student’s mathematical achievement does involve a plethora of factors beyond just the
disposition of their teacher. According to the National Council of Mathematics Teachers, the
opportunity gap occurs when students do not have differential access to high quality teachers,
high quality instructional practices, opportunities to learn mathematical concepts with
appropriate learning tools, and high expectations for mathematical achievement (Huinker, 2020).
Within Ramirez et al.’s (2018), data, a common theme discovered was the lack of
confidence in mathematical lesson planning and execution of the lesson. This finding supports
the quantitative findings that teachers with higher MA produced students with lower
achievement scores. As the MA scale increased, the level of student achievement generally
decreased. Small quantities of students within a classroom with MA teachers had outlier rates of
success. Ramirez et al. (2018) discusses the potential for student achievement to decrease as a
direct result of the teacher not implementing engaging standards-based instruction and the
teacher’s personal beliefs on their ability to effectively teach mathematics.
Reflecting on Ramirez et al.’s discussion, Bursal and Paznokas (2006) found that preservice teacher’s MA decreased their confidence, their ability to retrieve previous mathematical
knowledge, and their ability to explain mathematical solutions. In this study, the goal was to
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determine the perceived effects of teaching mathematics while having MA. The responses
informed researchers that only 32% of pre-service teachers with moderate to high MA were
confident in their ability to explain mathematical solutions to students, 65% knew strategies to
effectively teach the content, and 66% felt they could teach effectively.
The effectiveness of a teacher is crucial to the success of students in mathematics
(Ramirez et al., 2018). Literature reveals that teachers with MA are less likely to teach using best
practices (Hughes et al., 2019) and have a perceived feeling as though their teaching
methodologies are not effective for students to be successful in mathematics (Bursal & Paznokas,
2006). This literature creates the argument that further investigations are needed as to the
influence of MA on novice versus experienced teachers, the level of mathematics preparation of
the teacher, and the relationship to their anxiety during instruction.
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CHAPTER THREE: METHODOLOGY
In this chapter, the researcher presents the methodology of this study. The researcher
conducted a correlational and descriptive investigation of teachers’ general MA to MA
experienced while teaching, as well as various mean scores between categories of teachers. This
chapter includes the design, setting, procedures, data collection, and process of data analyses.
The researcher concludes the chapter by describing the processes used to establish validity and
reliability.
Problem Statement and Research Questions
The literature suggests that anxiety has an adverse effect on how an employee of a highperformance job makes decisions (Ambardecker et al., 2019; Velden et al., 2010), handles
stressful situations (Costa, 1996; Mannor et al., 2015), and accurately performs (Dale et al.,
2006; Haslam et al., 2005), as well as the impacts of internal negative feedback on decisionmaking processes (Velden et al., 2006). With the support of this literature, the researcher sought
to determine the influence of MA on various categories of teachers and the relationship between
their MA during instruction using the following research questions:
RQ1: Is there a statistically significant relationship between the teachers’ general math
anxiety score and their anxiety while teaching mathematics score?
RQ2: Are there statistically significant differences in MAS-T scores between in-service
and pre-service teachers?
RQ3: Are there statistically significant differences in MAS-T scores between in-service
and pre-service teachers and the grade level they teach?
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Institutional Review Board
The Institutional Review Board gave exemption determination October 31, 2021 (see
appendix A). The university’s secure cloud storage drive stored all surveys and analyses and was
only accessible with the researcher’s credentials and password. The researcher obtained teacher
consent to participate in the study prior to data collection.
Research Design
The researcher used a combination of descriptive research and a correlational study
design. The researcher employed the descriptive research design to explore the mean differences
between pre-service and in-service teachers as well as the difference between elementary and
secondary teachers in relation to levels of MA. The researcher employed the correlational study
design to determine the relationship, through self-report, between teacher’s general MA and their
MA experienced while teaching.
The researcher administered the Mathematical Anxiety Scale for Teachers (MAS-T)
which was converted into a Qualtrics Survey for electronical dispersion. These data were used to
determine both the mean differences in subgroups as well as the relationships between general
MA and MA while teaching.
Participants
Sampling Strategy: The researcher identified participants through criterion sampling, to
include teachers currently teaching within the field and students currently in their final year of
student teaching (pre-service teachers). The sample included teachers teaching in elementary and
secondary classrooms.
Recruitment and Retaining Participants: Participants from this study were enrolled in
undergraduate and master’s courses at a local university in the southern United States. An email
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containing the link for the Qualtrics survey was distributed through Webcourses, the university’s
online learning platform, to pre-service students who were currently enrolled in their final year
of student teaching and teachers in the field obtaining their master’s degree through the local
university.
Sample Size: The researcher used G*Power to determine the sample size for the study. To
accommodate the needs for a two-way ANOVA, according to G*Power, with an effect size
|p|=.5, an error of probability=.05, power=.95 the researcher needed at least 54 participating
teachers. For the correlational study, according to G*Power, with an effect size |p|=.5, an error of
probability=.05, power=.95, this study required at least 34 participating teachers.
Inclusion/Exclusion Criteria: Inclusion criteria consisted of teachers who taught
mathematics and taught in inclusive classrooms. Teachers were excluded if they were not
primarily teaching mathematics throughout their daily instruction, or if they were not a preservice teacher teaching mathematics in their final year of student teaching.
Setting
Teachers participating in this study all taught within local public and charter elementary,
middle, or high schools. Two counties, located in the southern United States, were included
within the study. Within these counties nearly 15% of the students served had an identified
disability under 504 or IDEA including low-incidence areas of blind, deaf, blind-deaf, and
multiple disabilities. These counties strived to have students with disabilities included within
their general education classrooms.
Instruments
Mathematics Anxiety Scale for Teachers (MAS-T)- In 1972, the Mathematical Anxiety
Rating scale emerged (Richardson & Suinn, 1972). The original scale included a 98-question
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survey in which participants rated themselves on a scale of 1-5, 1 meaning the statement did not
apply to the reader and 5 reflecting the statement applied heavily to the reader. Though
beneficial, the ease of use was challenging, which threatened the validity of the scale, and did not
address the teaching aspect of mathematics education.
In 2019, Ganley and colleagues (2019) created a mathematics scale to use the properties
of the original MA rating scale by Richardson and Suinn (1972), but also incorporated
curriculum design, lesson planning, teaching, and assessment in which a teacher would actively
participate in measuring teacher MA. The creation of the MAS-T provided a validated measure
to gauge teacher MA through a 19-question survey. This 19-question survey has two sections
measuring teacher MA (see Appendix C). The first section includes general MA which is broken
down into three further subsections of emotionality, worry, and social/evaluative. The second
section focuses on mathematics teaching and anxiety. All questions are rated on a 5-point Likert
scale with 1 representing not anxious at all and 5 representing extremely anxious. Reliability and
validity for the MAS-T are included below.
Substantive Validity: The initial 22-question MAS-T was presented to 700 teachers. Of
the 700 teachers, 22 teachers were included in a cognitive interview to discuss how each teacher
interpreted the individual questions on the scale. After these cognitive interviews, the constructs
interpreted incorrectly were then reworded or removed according to the teacher feedback. This
process resulted in the 19-question MAS-T presented for further validity and reliability testing
(Ganley et al., 2019).
Structural Validity and Reliability: Descriptive statistics were examined for correlations
and reliability. No item, serious threats were found through skew or kurtosis. All values were
within their appropriate range (Skew: -2 to 2 Kurtosis: -7 to 7). Item total correlations and
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reliabilities presented greater than .65 and unidimensionally had a Cronbach’s alpha of .96.
Internal subscales were then checked for internal consistencies. All three scales had high internal
consistencies (emotionality a=.94; worry a=.94; social/emotional a=.92). Further analysis using a
confirmatory factor analysis suggested good fit.
The MAS-T must be used as a complete scale for valid results, so all teachers completed
the MAS-T in its entirety at the beginning of the study.
Demographics/Interest Survey: Prior to the beginning of the study, teachers completed a
demographics survey via Qualtrics. The purpose of this survey was to collect basic information
about the teacher including years teaching, age, and general contact information. This survey
included a question gauging if teachers felt as if they had MA (see Appendix B for the
Demographics Survey).
Dependent Measures
The purpose of this study was to determine if significant differences existed between the
levels of MA (a) between pre-service and in-service teachers, (b) elementary and secondary
teachers, and (c) the relationship between teacher’s general MA versus MA while teaching. The
dependent variable throughout each research question in this study is the teacher’s level of MA
as determined through the total MAS-T scores. To answer research question one, the researcher
separated the total MAS-T score into the two subsections: general MA and MA experienced
while teaching.
Independent Variables
The independent variable differs for each research question. In the first research
question, the researcher examined if a correlation existed between a teacher’s general MA and
their self-reported MA while teaching. Due to the nature of a correlation, neither of the variables
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were manipulated, both general MA and MA while teaching were treated as independent
variables. In the second research question, the researcher sought to examine differences of mean
MAS-T scores between pre-service and in-service teachers. The independent variable was the
level of experience as indicated by pre-service or in-service teachers. The researcher in question
three sought to determine differences in elementary and secondary teachers’ MA mean scores,
identifying the independent variable as the grade level in which a teacher taught. For the purpose
of this study, teachers were categorized into the elementary group of data analysis if they taught
kindergarten through fifth grade and the secondary group if they taught sixth grade through 12th
grade.
Study Procedures
Recruitment for this study occurred through email and Webcourses. A blanket email was
sent out to pre-service teachers in their final year of student teaching placements as well as to
teachers obtaining master’s degrees who were actively teaching within their own classrooms.
The email contained details about the study, the requirements for participation, and the link to
the initial demographic and interest surveys.
Once teachers completed the interest and demographic surveys (see Appendix B), the
responses were combed through to determine study eligibility. The researcher then sent the
MAS-T to the qualified pre-service and in-service teachers through their provided email
addresses. The participants then had three weeks to respond to the Qualtrics survey (electronic
version of the MAS-T) for data collection.
Data Handling: During recruitment, teachers who participated in the survey were
assigned alphanumeric participant IDs. The electronic questionnaire generated a spreadsheet
storing all responses, which included identifying information about the potential participants.
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The researcher used this file as the Master List to assign identification numbers unrelated to the
participant’s identifying information. The researcher provided the teachers a screenshot consent
form with the initial interest and demographics survey questions required to be completed prior
to submitting the MAS-T. The researcher stored this information on the secure university cloud
system for the State of Florida for the IRB required time frame of five years after the closing of
the study.
The Master List, in which the researcher kept a secured record of identifying information
of participants (i.e., name, email contact, assigned zoom meeting link, etc.) and their associated
Participant ID, was cleaned of any identifying information (i.e., names) once all data collection
ceased. The researcher stored data separately for five years per state law. This Master List was
kept in a separate folder from all other collected data from the study, within the secure online
spaces maintained by UCF IT (i.e., OneDrive), which was password-protected.
Ethical Concerns: Consent was obtained in the recruitment email prior to a session, and
prior to the completion of surveys. Consent was obtained by the PI who presented the potential
participants with a digital copy of the consent form to read. Potential participants were allowed
time to consider consenting to the study. Upon agreeing to participate, the teachers received the
demographic and interest surveys which gathered basic information.
As part of the consent process, potential participants were allowed to ask the researcher
any questions about the study or the consent process. If the potential participant indicated they
did not understand any particular aspect, the researcher restated the procedures in clearer terms.
If the potential participant was unable to indicate verbally that they understood, then the
researcher ceased any attempts to obtain consent. Teachers participating did not have their names
attached to any uploaded data. When sharing results, no names were used.
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Threats to Internal and External Validity
Threats to internal and external validity were evident in this research study. Table 4 displays the potential threats to both
internal and external validity as well as how the researcher addressed each concern within this study.

Table 5: Threats to Internal and External Validity Chart
Threats to internal
validity

Status

Explanation

History

Partially Addressed

Teachers within this study have the potential to have more mathematical content
area instruction than others. This difference can particularly ring true for secondary
teachers whose primary instruction is mathematics and course of studies.

Instrumentation

Addressed

The MAS-T did not change throughout the study, nor did the individuals
interpreting the data.

Statistical Regression

Addressed

The MAS-T is a reliable survey. Outliers were examined and the
inclusion/exclusion of these data were considered.

Selection

Mostly Addressed

The researcher had no prior knowledge of the teachers participating in the study, so
selection bias did not occur.
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Threats to internal
validity

Status

Experimenter bias

Partially Addressed

Threats to external
validity

Status

Sample bias

Partially Addressed

Explanation

MAS-T scores were direct indicators of MA, leaving the researcher bias to a
minimum.
All participants had data collected at the same time intervals throughout the study
timeline.

Explanation

The sample was of teachers willing to participate which can limit the sample to
a particular group of teachers (novice or expert) or grade level (Kindergarten v.
5th)

Reactive Effects of
Arrangements

Addressed

This study did not include reactive effects of arrangement for teachers. No
researcher entered the classroom nor was any video collected.

Ecological effects

Addressed

Teachers could complete the MAS-T in the environment in which they were
most comfortable, with limited impacts on their daily instruction.
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Data Analysis
Descriptive statistics were run to determine basic information of the participants and
MAS-T scores. This information was collected through the initial interest survey and the first
MAS-T was completed within the study. Upon the completion of the data collection, the
researcher used three different statistical analyses to determine significance.
The researcher used a Spearman’s correlation to determine the significance of a
correlation between general MA and the MA a teacher experiences while teaching. A
Spearman’s correlation was used due to the Likert-type scale of the MAS-T. There are two
subsets of the MAS-T that have a total of 19 questions, and a teacher ranks their MA on a scale
of 1 (not anxious at all) to 5 (extremely anxious). Using the total score in the sub-section of a
teacher’s general MA and the sub-section of the teacher’s MA while teaching, the researcher
determined if a relationship existed (see Appendix C for a table of the raw data by subtests and
additional demographic information for those who participated).
For research question two, the researcher explored the mean differences between teachers
with limited experience in the field and teachers who had experience in their own classrooms.
Pre-service teachers, those in their last semester of student teaching, were considered in this
study to be pre-service teachers. Teachers who have been in the classroom for a year or more
were considered to be in-service teachers. The researcher used a two-way ANOVA to determine
the mean differences between pre-service and in-service teachers.
For the final research question, the researcher sought to determine the mean differences
in MA scores between elementary and secondary teachers. Teachers were separated by
experience levels for this test to determine if potential differences existed in MA scores between
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elementary and secondary levels taught. The researcher used a two-way ANOVA to determine
mean differences.
To conclude, the researcher in this study used the MAS-T to explore various relationships
among teachers and their levels of MA. The first relationship explored was between all teachers’
general MA and the MA they experienced while teaching. The second difference was the
difference between pre-service and in-service teachers, and the final difference was between
elementary and secondary teachers. The researcher secured a total of 98 participants’ MA scores
to conducted data analyses related to each research question.
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CHAPTER FOUR: RESULTS
The effectiveness of a teacher’s instruction is critical to the academic success and
retention of information by students (Ramirez et al., 2018). Teachers with mathematics anxiety
(MA) are at risk of negatively impacting instruction and student learning outcomes based on
their anxiety. In this study, the researcher sought to determine if significant differences exist
between MA in pre-service teachers and in-service teachers, as well as teachers in elementary
versus secondary classrooms. The researcher also sought to determine if the subset of general
MA influenced a teacher’s perception of anxiety while teaching mathematics. The researcher
distributed the Mathematical Anxiety Survey-Teaching Edition (MAS-T) to both undergradute
students currently in student teaching, as well as to teachers in practice.
Organization of Results Report
In this chapter, the researcher analyzed the results of the MAS-T by individual research
questions. The research questions that guided the organization of the survey results were as
follows:
Research Questions
RQ1: Is there a statistically significant relationship between the teachers’ general math anxiety
score and their anxiety while teaching mathematics score?
RQ2: Are there statistically significant differences in MAS-T scores between in-service and preservice teachers?
RQ3: Are there statistically significant differences in MAS-T scores between in-service and preservice teachers and the grade level they teach?
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Using these three research questions, the researcher investigated various aspects of the
impact of MA on teacher demographics as well as determining if a relationship existed between
general MA and MA experienced while teaching. Both pre-service teachers and in-service
teachers completed the survey via a digital Qualtrics ™ format. The researcher provides the
findings of the statistical tests performed, aligned with each research question, followed by the
discussion and implications of these findings in chapter 5.
Data Analysis Overview
Prior to running statistical analyses, the survey results were transitioned from Qualtrics™
to the Statistical Package for the Social Sciences (SPSS) software program version 25. Once in
SPSS, the researcher cleaned the data entries, removing any incomplete survey results and
removing any data from participants who did not meet the inclusion criteria. Upon cleaning the
surveys, 15 were incomplete and four were responses from students not yet student teaching,
resulting in 98 completed surveys (see Appendix C for a list of survey results).
The researcher used descriptive statistics to determine the basic mean in each category
for general understanding of the data set and to identify outliers within the data set. No outliers
were present in the data across the 98 completed surveys.
Three main research questions directed the statistical analyses of this data set. For the
purpose of this study, the data were separated by the experience level of the participant (preservice vs in-service), the level of instruction (elementary vs secondary), and the total subtest
scores of general MA and MA while teaching (see Appendix C). All other data (e.g., subset
scores and educational background) were set aside for future analyses.
The researcher in the first question sought to determine how a teacher’s general MA
score compared to their MA while teaching. The two sub sections of the MAS-T structurally
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provide separate sub scores, resulting in two separate data points. To determine the relationship
between general MA and MA while teaching mathematics, the researcher used a Spearman’s
Correlation to determine any statistical relationship.
For the second research question, the researcher examined the mean differences in MA
between pre-service and in-service teachers. To determine the mean difference between the two
groups, the researcher used the total MAS-T score for each of the participants and completed a
two-way ANOVA (also used for RQ3 analysis). The researcher analyzed the following variables
in the two-way ANOVA: MAS-T Score (dependent variable) and level of experience
(independent variable).
In the final question, the researcher sought to determine the mean difference between
teachers’ levels of instruction (elementary vs secondary) along with their teaching experience
(pre-service vs in-service). The researcher employed a two-way ANOVA to determine if an
interaction existed between the level of instruction and experience. The following are the
variables used with the Two-Way ANOVA: MAS-T Score (dependent variable), level of
experience (independent variable), and level of instruction (independent variable).
Demographics of the Participants
In the spring of 2022, more than 200 university students participating in fulltime student
teaching (pre-service), along with 57 practicing teachers (in-service), received an email
invitation to participate in this study. The invitation included a brief summary about the research
study, a demographics survey (see Appendix B), along with a link to the Qualtrics survey. At the
close of the data collection period, 115 surveys were received. After eliminating incomplete data
and data from participants who did not meet the inclusion criteria, the researcher had 98
completed surveys for analyses.
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The target population included pre-service teachers over the age of 18 who were
completing their student teaching within an inclusive classroom as well as in-service teachers
actively teaching mathematics in inclusive classrooms. The final convenience sample of 98
teachers was inclusive of these two targeted demographics of teachers.
The specific demographics essential to the research questions (see Appendix B for the
demographic survey) were the participants’ level of experience (pre-service or in-service) as well
as the level of education they instructed (see Tables 6 and 7). The participants were almost
equally distributed between 51% (n=50) practicing teachers, and 49% pre-service teachers
(n=48; see Table 6). Of the population, 71.4% (n=70) of the teachers instructed within an
elementary classroom while the remaining 28.6% (n=28) of teachers taught within secondary
classrooms (middle or high school; see Table 7). A critical variable to this study was that 100%
(n=98) of the teachers taught mathematics within their curriculum daily.
Table 6: Demographic Statistics: Level of Experience
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Table 7: Demographic Statistics: Grade Level Taught

Other demographic information about this sample are found in Tables 8-10. The
participants ranged from 18 to 55 years of age (see Table 8). The majority of participants, 59.2%,
were between the ages of 18 and 25 (n=58), 30.6% ranged in age from 26-35 years (n=30), 8.2%
were 36 to 45 years old (n=8), and 2% were 46 to 55 years old (n=2). Of the sample population,
71.4% (n=70) identified as females and 28.6% (n=28) identified as male teachers (see Table 9).
Forty-nine percent of the teachers were in their final semester of student teaching (n=48),
and of this sample, 100% were teaching in a classroom for more than half of the school day. The
remaining population consisted of all in-service teachers with the following years of experience:
3.1% (n=3) 1-2 years, 28.6 % (n=28) 3-5 years, 12.2% (n=12) 6-10 years, and 7.1% (n=7) 11 or
more years. For additional information on the teaching experience of the participants, see Table
10.
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Table 8: Demographic Statistics- Age

Table 9: Demographic Statistics: Gender Identification

Table 10: Demographic Statistics: Years of Teaching
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Data Analysis: By Research Question
The researcher shares the analyses of the survey data aligned with each research question.
This discussion, per research question, is then followed with a discussion of how these results
align with past research and inform the field for future research in chapter five.
Research Question One
The researcher’s initial analysis of the 98 survey responses sought to determine if a
relationship existed between a teacher’s general MA score and their anxiety while teaching
mathematics (see Appendix C). To determine if a relationship existed between these categories,
the researcher used the sub scores of the MAS-T. The MAS-T is a Likert-type survey assigning a
value to each question. The sub score of “general math anxiety” as well as “anxiety while
teaching mathematics” are scores used to complete the relationship statistic. For this analysis, the
researcher used a Spearman’s Correlation.
Prior to determining if a relationship existed, the assumptions of a Spearman’s correlation
occurred. The first two assumptions were met: two sets of continuous or ordinal data and that
these data sets are paired. The Likert-style survey is considered ordinal data, and since the data
sets are the composition from the MAS-T as a whole, the data are paired. Using SPSS, the
researcher created a scatterplot to determine if a monotonic relationship exists between the two
variables (see Figure 2). The scatterplot output suggested that the relationship between the two
variables have a monotonic relationship.
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Figure 2: Scatterplot of General MA and MA While Teaching

With a monotonic relationship, the researcher conducted a Spearman’s Correlation to
determine if the relationship between general MA and MA while teaching mathematics had
significance. According to the Spearman’s Correlation, a strong positive correlation emerged
between a teacher’s general MA and their MA felt while teaching rs= .743, p<.001 (see Table
11).
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Table 11: Spearman’s Correlation

Research Question Two
For the second analysis, the researcher sought to determine if mean score differences
existed between in-service teachers and pre-service teachers. To determine if significant mean
differences occurred, the researcher used a two-way ANOVA for both research question one and
two, research question two specifically using the total MAS-T scores of both pre-service and inservice teachers.
Assumptions of a two-way ANOVA were tested to determine if the data could be used.
The data set included a continuous dependent variable (MAS-T scores), a categorical
independent variable (teaching experience), and the surveys were independent from one another.
Boxplots determined if any outliers in the data existed, which upon inspection, no outliers
emerged from the data set (see Figure 3).
A post hoc power analysis was conducted using G*Power version 3.1.9.7 (Faul et al.,
2007) for achieved power for research question two with a sample size of 98 (N = 98). The effect
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size for research question two was .86 and considered to be medium-large using Cohen’s (1988)
criteria.

Figure 3: Boxplots- Levels of Experience
The Shapiro-Wilk test of normality and Q-Q Plots tested the data for normality. The
scores for both in-service and pre-service teachers were normally distributed as assessed by
Shapiro-Wilk’s Test (p>.05; see Table 12). Due to one group having 50 or more participants,
reviewing Q-Q plots supported the determination of normality. The Q-Q plots supported normal
distribution of data (see Figures 4 and 5). Levene’s Test of equality of variances determined
homogeneity of variances (p>.210; see Table 13).
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Table 12: Shapiro-Wilk’s Test: Pre/In-service Teachers

Figure 4: Q-Q Plots for In-service Teachers
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Figure 5: Q-Q Plots for Pre-Service Teachers

Table 13: Levene’s Test for Equality of Variances

The descriptive statistics for the two-way ANOVA resulted in data presented as a mean ±
standard deviation (see Table 14). In-service teachers (n=50) had a mean score of 58.18 ± 15.85
and pre-service teachers (n=48) had a mean score of 59.88 ± 14.01.
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Table 14: Descriptive Statistics Two-Way ANOVA

A two-way ANOVA was conducted for research questions two and three; question two
sought to determine if the total MAS-T Score was different for pre-service and in-service
teachers (see Tables 15 and 16). The total MAS-T score was not statistically significantly
different between in-service and pre-service, F(1, 96) = .145, p > .05, ω2 = 0.03.
A post hoc power analysis was conducted using G*Power version 3.1.9.7 (Faul et al.,
2007) for achieved power for research question two with a sample size of 98 (N = 98). The effect
size in for this statistical analysis was .86, considered to be medium-large using Cohen’s (1988)
criteria.
Table 15: Two- Way ANOVA
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Table 16: Tests of Between-Subjects Effects

Research Question Three
The researcher sought to determine in the third level of analysis if mean score differences
and an interaction effect existed between in-service teachers and pre-service teachers and the
grade level in which they taught. To determine if significant mean differences occurred, the
researcher used a two-way ANOVA.
Assumptions of a two-way ANOVA were tested to determine if the data could be used.
The data set included a continuous dependent variable (MAS-T Scores), two categorical
independent variables (level of experience and the level of instruction), and the surveys were
independent from one another. The researcher used boxplots to determine any outliers in the
data, which upon inspection no outliers existed (see Figures 6-9).
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Figure 6: Boxplots: Pre-service/Secondary

Figure 7: Boxplots: Pre-service/Elementary
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Figure 8: Boxplots: In-service/Secondary

Figure 9: Boxplots: Pre-service/ Elementary
The Shapiro-Wilk test of normality and Q-Q Plots tested the data for normality. The
scores for in-service and pre-service as well as elementary and secondary teachers were normally
distributed as assessed by Shapiro-Wilk’s Test (p>.05; see Table 17). Reviewing Q-Q plots
supported the determination of normality. The Q-Q plots supported normal distribution of data
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(see Figures 10-13). Levene’s Test of equality of variances determined homogeneity of variances
(p>.05; see Table 18)
Table 17: Shapiro-Wilk’s Test

Figure 10: Q-Q Plots: In-service/Elementary
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Figure 11: Q-Q Plots: In-service/Secondary

Figure 12: Q-Q Plots: Pre-service/Elementary
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Figure 13: Q-Q Plots: Pre-service/Secondary
Table 18: Levene’s Test Equality of Error Variances

A two-way ANOVA was conducted to examine the effects of the MAS-T score and the
level of experience and grade level taught. Data are mean ± standard error, unless otherwise
stated. The interaction effect between level of experience and grade level taught was not
statistically significant (see Table 19), F(1, 94) = .101, p = .752, partial η2 = .001. Therefore, an
analysis of the main effect for grade level taught was performed (see Table 19), which indicated
the main effect for the grade level was statistically significant, F(1, 94) = 7.533, p < .05, partial
η2 = .000. An analysis of the main effect for level of experience was performed (see Figures 14
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and 15), which indicated the main effect was not statistically significant, F(1, 94) = 33.217, p <
.05, partial η2 = .002.
A post hoc power analysis was conducted using G*Power version 3.1.9.7 (Faul et al.,
2007) for achieved power for research question three with a sample size of 98 (N = 98). The
effect size for research question three was .21, considered to be small using Cohen’s (1988)
criteria.
Table 19: Tests of Between-Subjects Effects

65

Figure 14: Estimated Marginal Means of MAS-T Scores: Grade Level Taught

Figure 15: Estimated Marginal Means of MAS-T Scores: Level of Experience
To conclude, the researcher found for research question one a statistically significant
relationship between a teacher’s general MA and their MA while teaching. For research
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questions two and three, the researcher found no significant differences. Research question two
addressed if mean differences in the MAS-T scores existed between pre-service and in-service
teachers, with no differences noted. Research question three sought to determine differences of
total MAS-T scores between elementary and secondary teachers, and surprisingly, despite
different content background (the additional 18-36 credit hours in mathematics; Park et al.,
2018), no differences were found. These results not only give light to the problem that MA can
have on teachers, but the scope of teachers in which MA impacts.
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CHAPTER FIVE: DISCUSSION OF RESULTS
The purpose of this study was to determine if significant differences existed between the
levels of mathematical anxiety (MA) of (a) pre-service and in-service teachers and (b)
elementary and secondary teachers. The researcher also sought to examine the relationship
between teachers’ MA in general and their MA while teaching. The researcher surveyed 98
teachers using the Mathematical Anxiety Scale for Teachers (MAS-T) to determine if differences
existed. In this chapter, the researcher reviews the outcomes of the study, discusses these
findings in relation to the current literature, discusses how the findings impact the field of
education, discusses the findings compared to the current literature, and provides a summary of
the findings aligned to the theoretical frameworks. The chapter concludes with a discussion of
the current limitations of this study, implications for the field, and recommendations for future
research.
Introduction
Mathematical anxiety impacts nearly 42% of teachers who are active in the field (Aldrup
et al., 2020). Current MA research is focused on the occurrence of MA in teachers and students
(Dowker et al., 2016; Kucian et al., 2018), potential backstories or influences of the development
of MA (Gresham, 2018), or how MA impacts the brain in learners (Beilock & Willingham, 2014;
Pizzie et al., 2020; Young et al., 2012). Limited research exists on how MA impacts teacher
instruction. Current literature attends to indicators of anxiety present in teacher instruction (Burte
et al., 2020; Carey et al., 2016; Dowker et al., 2016; Duncan & High, 2020; Gresham, 2009;
Hughes et al., 2019) but only emphasizes the impact of anxiety on teachers’ mental wellbeing as
opposed to the influence on teacher instruction.
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The purpose of this study was to determine the differences of MA among teacher groups
and to determine the relationship between general MA and MA experienced while teaching. The
researcher sought to answer three research questions: (a) is there a statistically significant
relationship between the teachers’ general math anxiety score and their anxiety while teaching
mathematics score?; (b) Are there statistically significant differences in MAS-T scores between
in-service and pre-service teachers?; (c) Are there statistically significant differences in MAS-T
scores between in-service and pre-service teachers and the grade level they teach?
Using a Likert-type scale survey, the MAS-T, the researcher collected responses
from 98 pre-service and in-service teachers. These teachers were teaching in elementary or
secondary classrooms, all of which were inclusive classrooms.
The researcher determined from the MAS-T scores that teachers’ general MA and their
MA while teaching mathematics were statistically relational. The findings related to teachers’
MA scores between elementary and secondary teachers as well in-service and pre-service
teachers were not significant, leaving a need for further investigation.
Theoretical Framework: Cognitive Interference
When considering these findings aligned with the first theoretical framework used in this
study, cognitive interference (CI), the researcher provides discussion and reflection on building a
bridge between MA and teaching. Cognitive interference is a disruption within someone’s
thought process due to the introduction of a negative emotion, such as anxiety (Rieber &
Salzinger, 1998). When comparing teachers’ general MA and MA while teaching, the teachers in
this study could experience cognitive interference during mathematics instruction, which in turn
could impact student learning. Teachers experiencing general MA experienced statistically
greater MA while teaching mathematics as well. Upon analyzing survey data at the individual
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level, the researcher’s outcomes of these 98 teachers aligns with CI research conducted by
Young et al. (2012) in that when the teacher is amid mathematical instruction, they are more
concerned about inaccurate teaching, failing to answer student questions effectively, and having
the inability to solve a student’s problem or answer a question regarding mathematics. Due to the
limitations of access to teachers and data collection tools, the researcher cannot be certain the
findings indicate CI issues, yet the data patterns suggest that the increased levels of negative
emotions of anxiety (specifically MA) lead to a greater impact of CI disrupting the thought
processes while teaching.
The researcher also sought to determine the mean differences between how MA impacted
teachers at the elementary or secondary level and between in-service and pre-service teachers.
Teachers’ experience levels or the grade levels of instruction did not appear to relate to a
significant difference in mean levels of MA. This finding of no significant difference led the
researcher to suspect that CI remains the same no matter the level of instruction or experience
within the teaching field. Cognitive interreference is suspected to impact teachers while
implementing instruction no matter their teaching experience or grade level they teach, despite
different backgrounds in mathematics (e.g., secondary teachers have more mathematics content
experience), according to these findings.
Theoretical Framework: Control Value Theory of Achievement Emotions
The second theoretical framework, Control Value Theory of Achievement Emotions
(CVT), also aligns with the findings in this study. The CVT is an integrative framework of
analyzing the antecedents, or effects, of emotions within an academic setting, essentially
determining how an achievement emotion impacts the person’s thoughts and actions. According
to CVT, achievement emotions, such as anxiety, are instigators to performance, motivation, and
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cognition (Pekrun, 2006). The relationship between a teacher’s general MA and their MA while
teaching indicates, as the teacher’s general MA increased, the subset of the MAS-T of MA also
increased while teaching mathematics, suggesting a cognitive impact due to anxiety.
Similar to CI, teachers’ experience levels and the grade level taught led to no significant
conclusion of CVT differing among the groups. The impacts of CVT do not discriminate based
on grade level or years of experience. Though CVT was not directly observed in this study due to
the limitations of entering classrooms during a pandemic, future studies including the use of
biometric data, eye tracking, and observed data could provide support for further investigation
through the lens of CVT (Zhou et al., 2021).
Discussion of Findings Related to the High- Performance Jobs Literature

Inaccuracy Within Job Performance
High-performance jobs require significant training in a specialty which is put into
practice the moment the professional enters the field. For doctors (Ambardecker et al., 2019;
Dale et al., 2006), air-traffic controllers (Costa, 1996), and police officers (Velden et al., 2010)
this means a single inaccurate execution of a skill has the potential to impact the lives of others.
In this study, the researcher found that the experience that teachers have and their skill levels (or
particular training in the area of mathematics), had no statistical significance on the level of MA
the teacher reported. Yet their anxiety could be assumed to impact their performance, much like
was found in nearly 50% of the doctors and 42% of the police officers (Ambardecker et al.,
2019; Velden et al., 2006) in previous research of high-performance careers. These findings,
from this current study, support that the experience level of a teacher does not impact the level of
MA. For teachers responsible for the instruction of students with exceptionalities, the potential
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for inaccurate instruction, lack of implementation of high-leverage practices, or management of
the classroom can leave detrimental impacts on students (McLeskey et al., 2017). Students who
are already struggling to meet grade level expectations and are experiencing a teacher with
frequent inaccuracies due to MA can lead to adverse learning outcomes and delays in progress.
Biometric data or other types of instruments could move the data from self-report to
measure levels of anxiety teachers are experiencing while teaching (Zhou et al., 2021). These
results could lead to speculation of how perceived MA impacts their teaching or instructional
practices. The impacts of CI and CVT suggests that the presence of anxiety negatively effects
brain functioning, and therefore, MA should impact teachers’ instruction. Further research could
shed light on how MA impacts the accuracy of teacher instruction, and most importantly, the
direct impact on student learning outcomes. The potential intersection of teacher MA and
students with IEPs remains unknown, yet from this study, a teacher who has MA is at risk of not
providing highly effective instruction (Beilock & Ramirez, 2011). With the potential lack of
quality instruction, students who are the most vulnerable within the school system could be
provided teachers with MA (Huinker, 2020) and could cause them to continue to fall behind in a
critical content area essential for their future success (Gersten et al., 2007).
This study begins the conversation around the negative effect MA can have on preservice and in-service teachers in elementary and secondary classroom settings as well as their
instruction, but the advances in learning sciences provides future pathways to go beyond selfreport to actual measures of anxiety to correlate with performance and student learning.

Hesitancy to Decide
Teachers are estimated to make nearly 1,500 decisions within the typical school day
(Good & Brophy, 2008). Professionals in other high-performing jobs are making roughly 500
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less decisions a day, yet the weight of those decisions is comparable (Ambardecker et al., 2019).
Decision-making is not directly measured through the MAS-T, yet, from this study the
researcher challenges the field to think about future research to determine if MA impacts the
decision-making process of a teacher and potential further intersection of disability bias and
anxiety. According to the literature on high-performance jobs, decision-making can be impacted
by anxiety in two ways: (a) delay in decision-making (Dale et al., 2006), and (b) making the
wrong decision (Velden et al., 2010). These two skills are critical for all teachers, but especially
for new teachers who often burnout and leave the field within five years due to stress and anxiety
(Sorensen & Ladd, 2020). It is also important to understand how MA might impact teachers
working with students with disabilities, who might present behavioral or learning challenges due
to a teacher’s MA delaying their decision-making or contributing to the process of making a
wrong decision.
The results from this study prompt further investigation into how teachers make
mathematical decisions within instruction and how MA impacts those decisions. Cognitive
Interference (Sarason et al., 2014) therefore suggests that the thought process of teachers will be
interrupted, and CVT (Pekrun, 2006) would suggest that the result of this interference would be a
negative impact on instruction.

To Risk or Not to Risk
Decision-making and risk assessment are synonymous with one another (Burgard & Lin,
2013). Risks in high-performance jobs are not seen through a negative lens, but through the lens
of sustainability and progress. Risk assessment for teachers is focused on instructional practices,
addressing behavioral concerns, and maintaining control of the classroom through classroom
management. These decisions are generally made within a 3 to 5 second timeframe (Burgard &
73

Lin, 2013), and during that time, teachers are weighing the risks of their decisions. These risks
can benefit or harm one student, the entire classroom, or even the teacher (Manner et al., 2015).
The results from this study prompt further investigation into how teachers assess the
decisions they make and the outcomes they expect from those decisions, especially during
mathematics, depending on their level of MA. The framework of CVT suggests that teachers
with MA could produce a negative effect within their instruction, such as a delay in decisionmaking, and CI would support CVT through the interference happening within cognition during
instruction. The researcher believes that a teacher’s ability to decide and determine the risks
(e.g., potential outcomes of instructional decisions) is crucial in the teaching of mathematics. The
way teachers speak about mathematics or show how to complete a problem has an impact on
how students learn and perceive mathematics (Hughes et al., 2019). Decision-making is key, yet
the ability to determine the consequences of those decisions is equally important. If a teacher
cannot, in the moment, decide to redirect or modify instruction based on the needs of a student or
the class, then the teacher is not meeting the instructional needs of students. Students with
disabilities are especially impacted by a teacher’s inability to make decisions; once the student
has experienced confusion in instruction, it becomes a challenge for that student to remain
engaged (Dowker et al., 2016)
Discussions of Findings Related to the Mathematical Anxiety and the Impact on Teachers

Gender and Mathematical Anxiety
Stoehr (2016) found MA occurs within a diverse group of people; the findings of the
current study supported this conclusion. The researcher found both in-service and pre-service
teachers as well as teachers of all grade levels were impacted by MA. While women report MA
at higher rates than their male counterparts (Hembree, 1990; Miller & Bichsel, 2004; Ferguson et
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al., 2015; Jansen et al., 2016), due to the sample size of this study, the researcher was not able to
compare the gender groups. Upon reflection of the study and planning for future research, the
researcher believes that gender is more complex than male and female in which the MAS-T or a
standardized instrument may not accurately grasp the reasoning behind such high reporting of
MA in one gender. Yet, with research indicating that female teachers are more likely to have MA
with a greater influence on female students, supporting teachers with MA is critical to reduce the
negative mathematical avoidance cycle of MA (Beilock et al., 2010). The reason why MA exists
and with whom are still questions left unanswered at this time.
The researcher challenges the idea that MA is dependent upon gender and instead seeks
to understand why specific genders may have pre-conceptions and emotions about mathematics
as a field. Supporting the idea for a mixed-methods approach to MA research could help the field
understand the stories behind the numbers aligned with the self-reporting of MA. These findings
could determine someone’s gender is not the reason for MA, but instead their experiences with
teachers, or with specific mathematics content, or their familial ideology of mathematics could
be a stronger influence on a teacher’s mathematical identity.
The researcher suggests that research move away from the constructs of gender and
potentially focus instead on a teacher’s mathematical identity. Their identity is crucial to the
development of student’s mathematical identity at all levels of instruction (Heyd-Metzuyanim,
2013). How a teacher sees themselves as a mathematician can influence how they interact with
mathematics within the classroom. How students perceive their teachers’ mathematical identity
can influence the creation of a students’ view of their own mathematical identity (Black et al.,
2010).
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Mathematics Anxiety and Mathematics Instruction

In-Service Teachers and Pre-Service Teachers.
Hughes et al. (2019) provided an outlook on how teachers view their instruction
categorized into levels of MA: low, moderate, and high. Hughes and colleagues (2010) argue
that teachers with more experience have low MA resulting in higher effective instruction. This
study challenges the findings that experience dictates the level MA one reports. The mean
difference between in-service and pre-service teachers remained insignificant, suggesting all
teachers can experience a range of MA. However, this study supports the findings that the level
of anxiety reflects the level of instructional impact. The correlation between a teacher’s general
MA and the MA experienced while teaching shows that teachers experiencing low levels of MA
in this study also generally reported that their MA while teaching was low.
The literature and the finding of this study lead the researcher to believe that different
levels of MA (low, moderate, and high) can be supported, yet further research should be
completed to determine how levels of MA directly impact instruction so tools to counter MA can
be developed. Returning to the idea that MA is a broader issue than simple anxiety, further
research should determine the aspects of mathematical instruction impacted by MA.
Though the results of this study only provide teachers’ self-report of how MA impacts
their classroom instruction, Rapgay (2019) posits this perceived impact has a significant
correlation to how their brain processes information and executes tasks, supporting the
theoretical frameworks of both CI (Sarason et al., 2014) and CVT (Pekrun, 2006). Teachers with
varied levels of experience are impacted by the interference of MA with perceived consequences
that align with the interruption.
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A combination of the literature, study results, and a lens through learning sciences leads
the researcher to question if the supports that teachers receive are adequate to foster efficacy and
comfort of teaching mathematics. As a goal of the Association of Mathematics Teacher
Educators to prepare effective teachers with robust knowledge of mathematical concepts and
foundational pedagogical knowledge (Bezuk, 2020), universities have adopted course
requirements prior to entering the field. Teachers are required to take between 3 to 36 credit
hours in mathematical education. The number of credit hours vary depending upon the level of
mathematics they plan to teach. A continuation of learning required for teachers is to complete at
least 30 hours of professional development throughout the school year, but these subjects vary
widely and school by school (Bezuk, 2020).
The findings of this study suggest that teachers are still not comfortable with mathematics
instruction. Changing the professional development teachers attend, and perhaps even how it is
delivered, could impact teacher comfort of teaching mathematics. District and school-based
leaders should refrain from programs that explicitly give teachers strategies to teach students and
seek professional development that allows the teachers to gain understanding of the content they
are teaching and then develop an instructional plan for the content. Supporting the foundational
understanding of mathematics addresses nearly half of the instructional MA questions on the
MAS-T, suggesting if foundational understanding of content is taught, levels of MA could
potentially decrease.
For pre-service teachers at the colligate level, the researcher now questions if students are
taking enough mathematical instruction courses to not only prepare them with techniques to
teach mathematics but also to provide a deep understanding of the content they are teaching. Are
these courses addressing previous negative feelings towards mathematics? This question then

77

leads to, how are pre-service teachers viewing and establishing their personal mathematical
identity? The development of a healthy mathematical identity fosters the growth of both teachers
and students within the mathematical classroom (Huinker, 2020). Future admissions into college
programs could consider measuring a student’s MA. From that general level of MA, these
students could be assigned courses to facilitate foundational learning of mathematical concepts,
strengthening mathematical instruction, as well as fostering the growth of one’s mathematical
identity. The level of MA could determine specific pathways for the individual student, to lessen
the impacts of MA on pre-service teachers and further support strong mathematics outcomes for
teachers upon their graduation.

Mathematical Anxiety While Teaching
According to the literature, teachers experiencing moderate anxiety were less likely to
implement standards-based instruction in their mathematics lessons (Ramirez et al., 2018)
resulting in decreased student achievement scores. The results of this study indicate that both inservice and pre-service teachers across grade levels experience MA with insignificant mean
differences. According to the research, teachers with moderate to high MA are at risk of
negatively impacting the achievement outcomes of their students while potentially impacting the
teacher’s desire to remain in the field. Further research should explore the achievement of
students in the classrooms of teachers with MA.
Student achievement does provide a glimpse into just one aspect of the impact of a
teachers influence on student learning but keeps the opportunity gap in mind. The researcher
acknowledges numerous other areas aligned with equity and diversity also account for potential
gap: equity of instruction, opportunities to access curriculum and tools, as well as qualified
teachers (Gutiérrez & Dixon-Román, 2010).
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A teacher’s desire to stay in the field also could be greatly impacted by the level of MA
experienced and the support provided within their school, classroom, or district. With the high
level of pressure placed upon teachers to bolster student achievement and the stress of MA
teachers may feel, the greater weight of this anxiety could influence teacher retention (Sorensen
& Ladd, 2020). A possibility exists that teachers’ levels of MA could be a predictor of attrition
due to these stressors, yet further research is needed to support and shape these hypotheses.
This study shows that teachers of all experience levels have similar mean scores on the
MAS-T. To further this discussion, teachers in the elementary and secondary settings had no
statistical differences between the MAS-T scores with the mean score falling in the moderate
MA range. To participate in this study, teachers in the secondary setting had to be primarily
responsible for mathematics education.
The literature has yet to dive into MA in this manner. Yet, this discovery leads to further
discussions and ponderings of how and why teachers who have been trained to specifically teach
mathematics are entering the field or are already in the field with moderate MA. Literature
suggests that 52% of teachers and pre-service teachers with MA lack the confidence to remember
mathematical content within the context of instruction (Bursal & Paznokas, 2006), yet this
research only focused on teachers in the elementary classroom. As previously discussed, the
researcher questions the teacher’s foundational understandings of the mathematics concepts and
their comfort level teaching this content. If teachers who have focused on mathematical
education at the secondary level are struggling with MA, where are the structural problems?
Foundational understanding of mathematical concepts is essential (Maass et al., 2019),
yet the issue seems to span beyond the mathematics classroom. To advance the study of MA,
researchers need to distinguish between MA and general anxiety. The stress of being a teacher in
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a classroom during this time within society is stressful. Adding a CVT survey focused on anxiety
while teaching and correlating these findings with the MAS-T data could provide a clearer
picture of what is impacting teachers’ instruction of mathematics. Supporting teachers and their
ability to effectively provide instruction and feel confident in their instruction benefits the
teacher, the students, the school, and the district. Finding ways to support teachers within
mathematical instruction is crucial for the success of all.
Research has yet to determine effective strategies for supporting teachers through coping
strategies such as those found in the mental health field related to general anxiety. Research on
MA clearly demonstrates an impact on the brain that is much different than general anxiety
(Rapgay, 2019), but foundational support and researcher is needed for how MA does or does not
reflect general anxiety. The addition of one-on-one counseling supports for those with general
anxiety could potentially be beneficial for teachers with MA. This type of support could be
critical during a teacher’s first year and could even be provided through training of mathematics
coaches in addressing anxiety to move their role to one of supporting teachers wholistically by
supporting content understanding and pedagogical anxiety.
Limitations
The results of this study should be viewed in respect to its limitations. Though the study
met the minimum sample size to achieve power, the sample consisted only of local participants
from the southeast United States. This sample was comprised mainly of teachers in one school
district and pre-service teachers from one university. To gain a national perspective, a more
regionally diverse group of teachers and pre-service teachers should be included.
The limitation of regions also is accompanied by the limitation of one state. Education
across the nation varies from state to state and county to county. This study did not account for
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the amount of mathematical professional development in which the teachers have participated,
nor the math-specific course work pre-service teachers completed. This information could impact
the level of MA a teacher experiences due to the amount of exposure to mathematics
instructional support. More professional development could result in lower in MA, yet the
researcher in this study did not seek to gain that information.
The final demographic limitation is that the diversity of the sample does not reflect the
diversity of the field of education. The ratio of males (n=28) to females (n=70) does not reflect
the current ratio of the field. For the study, the population consisted of 28.6% males and 71.4%
females. According to the National Center for Education Statistics (2018), across the nation,
nearly 24% of teachers are males and 76% are females. This does not consider teachers that do
not identify with a specific gender.
The data collection tool, MAS-T, is considered a limitation for this study due to the selfreporting nature and the psychometrics of this MAS-T only including teachers who are actively
teaching in the field, not including pre-service teachers. Teachers in this study self-reported their
level of MA they experienced, yet no additional tools or observations were used to support what
the teachers self-reported. In the future to support the MAS-T, the use of a CVT Assessment can
help identify a specific achievement emotion, such as anxiety, in the context of a certain
environment, like a mathematics instruction. This assessment could support the MAS-T by
providing another self-report, specifically for anxiety, felt when teaching mathematics. In
addition to the survey, implementing biometrics, such as a galvanic skin response devices that
teachers could wear while teaching, could further correlate with teachers’ level of self-report of
MA while teaching. The addition of these data could further substantiate or negate the findings
of this study in future research.
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Implications for Future Studies
The initial purpose of this study was to determine how a teacher’s MA influenced the
instruction they were providing in their classrooms. Due to the impacts of the pandemic, the
researcher could not enter schools nor take video of teachers while teaching. The shift in design
for this study provided a foundation of research to support the need for further in-classroom
research of how MA impacts teachers’ performance and ultimately student learning.
Prior to this study, the assumption of the researcher was MA was generally found in the
elementary classroom (Altintas, 2018; Beilock & Willingham, 2014; Bursal & Paznokas, 2006;
Burte et al., 2020; Hughes et al., 2019; Mizala et al., 2015; Ramirez et al., 2016). Building upon
the current literature (Gresham, 2018), the researcher also assumed MA was more prominent in
teachers with less experience. With the results from this study, future research should include
elementary teachers as well as secondary education teachers primarily responsible for teaching
mathematics.
Future MA research also should include an observational component through an
established mathematics coach and align the observation to standards which measure
instructional efficacy. Currently, the field of MA research suggests that 42% of teachers
experience MA (Hughes et al., 2010). In education those numbers bring light to a problem, yet
limited research exists on whether MA impacts the teacher while instructing students. This
research could impact a variety of students including those most vulnerable: students with
culturally diverse backgrounds, students with MA themselves, and students with disabilities. The
impact of MA on teacher instruction, specifically regarding the achievement of these
populations, provides further questions to be explored. How could the dynamic relationship
between mathematics coaches and teachers, using an observation model that is growth focused as
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opposed to evaluative (Russel et. al., 2020) impact teachers’ overall anxiety? As the overall goal
of this research is to produce a MA toolkit for teachers and professional development, the
integration of a mathematics coach who could support the professional development application
within the classroom with a focus on reducing anxiety could be beneficial to the teacher and the
students they instruct. The researcher’s personal research agenda includes using these results to
seek to understand how MA impacts teacher instruction.
Additions to future studies on MA should include interviews to gain further insight into
how teachers perceive their MA impacts their performance. Interviews could include a preobservation interview where the teacher and observer discuss how MA is potentially impacting
instruction and overall anxiety. After the observation, a second interview could take place to
further explore how MA impacted that single observation and other antecedents that may have
impacted the teacher during the mathematics lesson. The incorporation of interviews while
wearing emerging tools in learning sciences, such as a biometric monitor, could potentially
provide robust data to further assist in the creation of an MA toolkit to support teachers (Zhou et
al., 2021).
Conclusion
The goal of the researcher in this study was to determine the levels of MA among
teachers. Specifically, to determine mean differences between pre-service and in-service
teachers, between elementary and secondary teachers, and between MA in general versus during
instruction.
Mathematical anxiety involves feelings of tension and anxiety that interfere with the
manipulation of numbers and solving mathematical problems (Richardson & Suinn, 1972).
These feelings of tension and anxiety produce a delay in reasoning, hesitancy in decision-making
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(Velden et al., 2010), and inaccuracies in job performance (Ambardecker et al., 2019; Asaloei et
al., 2020; Dale et al., 2006). High-performance jobs, such as teaching, are more vulnerable to the
impacts of anxieties in the workplace (American Psychiatric Association, 2013).
Findings from this study support the foundations of CI (Sarason et al., 2014) and CVT
(Pekrun, 2006) by suggesting that the presence of MA has consequences on the thought process
of teachers which could in turn have negative impacts on how these teachers deliver instruction.
These two theoretical frameworks provide a firm foundation to further extend this study and
investigate the impacts of MA on teacher instruction through observation and the inclusion of
multi-modal data. These frameworks uniquely identify how the achievement emotion of anxiety
interrupts the cognition process when present, as well as supports how the introduction of the
emotion leads to a change of behavior. Participants in this study identified the level of MA they
felt generally as well as identified how they believed that their MA impacted their teaching of
mathematics. This study showed a positive relationship between teachers’ general MA and MA
while teaching. This correlation supports that once the achievement emotion of MA enters into
the thought process of the teacher (CI), there is direct impact on how these teachers teach and
respond to the mathematical content (CVT) in a state of anxiety.
To conclude, the researcher’s initial findings on a topic area with limited research at this
time provides fuel for the continuation of research on this topic. Researchers should consider if
MA should still focus on elementary versus secondary teachers’ anxiety or just levels of MA
across teachers. Teaching is a critical field to the future of this nation’s success in mathematics.
Teachers are directly preparing students in mathematics, which includes a wide variety of
learners, and research should focus on the particular groups of students being taught (e.g. gender,
disability category, gifted, culturally diverse). Therefore, teacher education and the field at large
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need to continue to investigate MA and the impact of levels of anxiety on teacher practice and
student outcomes. For the field of special education, the current performance of students with
disabilities in mathematics lags behind that of their same-age peers, so better understanding the
intersection of MA and the overall opportunity gap as noted by NCTM is important to the
outcomes for students with disabilities. To further the field of education, research must expand
beyond a survey and seek to gain understanding through in-classroom observations and
implementation of biometric monitoring (Zhou et al., 2021) to determine the impacts of MA on
teachers and students. The ultimate goal of this research is the creation of supports and
interventions to eliminate the impacts of MA through the management of MA for both teachers
and students.
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APPENDIX A: IRB APPROVAL FORM
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APPENDIX B: DEMOGRAPHICS SURVEY
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DS Interest/Demographics

Start of Block: Default Question Block
The purpose of this research project is to determine if math anxiety impacts teacher mathematical
instruction. This is a research project being conducted by Molly Greer as her dissertation at the
University of Central Florida. You are invited to participate in this research project because you;
(a) teach mathematics, (b) teach in an inclusive classroom, and (c) you want to contribute to the
field of educational research. Your participation in this research study is voluntary. You may
choose not to participate. If you decide to participate in this research survey, you may withdraw
at any time. If you decide not to participate in this study or if you withdraw from participating at
any time, you will not be penalized and your data will be removed. The procedure involves
completing the Teacher Mathematics Anxiety Scale. We will do our best to keep your
information confidential. All data is stored in a password protected electronic format. To help
protect your confidentiality, the surveys will be de-identified. The results of this study will be
used for scholarly purposes only and may be shared with other scholars at the university level. If
you have any questions about the research study, please contact Molly Greer
(molly.greer@ucf.edu).
This research has been reviewed according to the University of Central Florida IRB procedures
for research involving human subjects.
ELECTRONIC CONSENT: Please select your choice below:
Clicking on the "agree" button below indicates that: You have read the above information, you
voluntarily agree to participate, and you are at least 18 years of age.
If you do not wish to participate in the research study, please decline participation by clicking on
the "disagree" button.

o Agree (I do want to participate)
o Disagree (I do not want to participate)
Page Break
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What is your First and Last Name?
________________________________________________________________

Age

o <18
o 18-25
o 26-35
o 36-45
o 46-55
o 55+
Gender

o Male
o Female
o Other
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Years Teaching

o 1-2 years
o 3-5 years
o 6-10 years
o 11+ years
o In Internship II
o Other
<h4>What is your highest degree or current major?</h4>
________________________________________________________________

What grade do you teach/intern?

o Kindergarten
o 1st Grade
o 2nd Grade
o 3rd Grade
o 4th Grade
o 5th Grade
o Middle School
o High School
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Do you teach mathematics as a daily content area?

o No
o Yes
Do you teach students with disabilities within an inclusive classroom?

o No
o Yes
Page Break
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APPENDIX C: MAS-T SURVEY RESULTS
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MAS-T Survey Results
Low MAS-T Scores: 11 Teachers

AGE
36-45
18-25
26-35
26-35
18-25
36-45
18-25
18-25
46-55
26-35
18-25

Pre/In
M/F
Service
F
In-Service
M
Pre-Service
F
In-Service
M
In-Service
F
Pre-Service
F
In-Service
F
Pre-Service
M
Pre-Service
F
In-Service
M
In-Service
F
Pre-Service

Years
Taught
6-10 years
Intern II
6-10 years
11+ years
Intern II
11+ years
Intern II
Intern II
6-10 years
3-5 years
Intern II

Elementary General MA while Total MAS/Secondary MA
Teaching
T Score
Elementary
16
9
27
Secondary
18
9
29
Elementary
17
11
31
Elementary
20
10
32
Elementary
17
10
32
Secondary
23
9
32
Elementary
17
13
33
Secondary
20
11
35
Elementary
21
12
36
Elementary
24
11
38
Elementary
26
10
39
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Moderate MAS-T Scores: 50 Teachers
AGE
18-25
18-25
26-35
18-25
26-35
36-45
18-25
18-25
18-25
26-35
18-25
18-25
36-45
18-25
26-35
18-25
26-35
18-25
18-25
18-25
18-25
26-35
26-35
18-25
26-35
36-45
18-25
18-25
26-35
26-35
18-25
26-35
18-25
18-25
18-25
18-25
26-35
26-35

M/F
M
F
F
M
F
M
F
M
M
M
F
M
F
F
M
F
M
M
M
F
F
M
M
F
F
F
M
M
M
F
F
F
F
F
F
F
F
M

Pre/In
Service
In-Service
In-Service
In-Service
Pre-Service
In-Service
In-Service
Pre-Service
Pre-Service
In-Service
In-Service
In-Service
Pre-Service
In-Service
Pre-Service
In-Service
In-Service
In-Service
Pre-Service
Pre-Service
Pre-Service
Pre-Service
In-Service
In-Service
Pre-Service
In-Service
In-Service
Pre-Service
Pre-Service
In-Service
In-Service
Pre-Service
Pre-Service
Pre-Service
In-Service
Pre-Service
Pre-Service
In-Service
In-Service

Years
Taught
3-5 years
3-5 years
1-2 years
Intern II
6-10 years
11+ years
Intern II
Intern II
3-5 years
3-5 years
1-2 years
Intern II
6-10 years
Intern II
3-5 years
3-5 years
3-5 years
Intern II
Intern II
Intern II
Intern II
3-5 years
3-5 years
Intern II
6-10 years
11+ years
Intern II
Intern II
6-10 years
6-10 years
Intern II
Intern II
Intern II
3-5 years
Intern II
Intern II
3-5 years
3-5 years

Elementary General MA while Total MASTeaching
T Score
/Secondary MA
Elementary
26
12
41
Secondary
22
15
41
Elementary
26
13
42
Secondary
22
15
42
Elementary
23
16
43
Elementary
26
14
43
Elementary
26
14
43
Elementary
28
12
43
Secondary
24
16
44
Elementary
23
19
45
Elementary
25
18
45
Elementary
33
20
45
Elementary
30
14
46
Elementary
27
19
48
Elementary
25
21
49
Elementary
26
21
50
Secondary
26
22
50
Secondary
24
24
50
Secondary
27
19
50
Elementary
30
20
51
Secondary
32
22
51
Elementary
27
23
52
Elementary
32
24
52
Elementary
33
15
52
Elementary
30
23
53
Elementary
27
25
54
Secondary
30
23
54
Secondary
35
15
54
Elementary
30
24
55
Elementary
32
22
55
Elementary
35
18
55
Elementary
27
23
56
Elementary
35
18
58
Elementary
27
24
59
Elementary
33
22
59
Secondary
36
20
59
Elementary
29
18
62
Elementary
33
24
62

96

18-25
18-25
36-45
36-45
26-35
18-25
18-25
26-35
36-45
46-55
18-25
18-25

F
F
F
F
F
F
F
M
F
F
F
F

Pre-Service
In-Service
In-Service
Pre-Service
In-Service
Pre-Service
Pre-Service
In-Service
Pre-Service
In-Service
Pre-Service
Pre-Service

Intern II
3-5 years
11+ years
Intern II
6-10 years
Intern II
Intern II
6-10 years
Intern II
11+ years
Intern II
Intern II

Elementary
Secondary
Elementary
Secondary
Elementary
Elementary
Elementary
Secondary
Secondary
Elementary
Elementary
Elementary

97

35
36
31
40
39
33
35
31
33
32
33
34

26
18
26
20
24
32
27
24
29
17
21
29

62
62
63
63
64
64
64
64
64
65
65
65

High MAS-T Scores: 37 Teachers

AGE

M/F

Pre/In
Service

Years
Taught

18-25
18-25
26-35
18-25
18-25
18-25
26-35
18-25
18-25
26-35
18-25
26-35
18-25
26-35
18-25
26-35
18-25
26-35
18-25
18-25
18-25
18-25
18-25
26-35
18-25
26-35
18-25
18-25
18-25
18-25
18-25

F
F
M
F
F
F
M
F
F
F
F
F
F
M
F
F
F
M
F
M
M
F
F
F
F
F
F
F
F
F
F

Pre-Service
In-Service
In-Service
Pre-Service
Pre-Service
Pre-Service
In-Service
Pre-Service
Pre-Service
In-Service
In-Service
In-Service
Pre-Service
In-Service
Pre-Service
Pre-Service
Pre-Service
In-Service
Pre-Service
Pre-Service
Pre-Service
In-Service
In-Service
In-Service
In-Service
In-Service
In-Service
Pre-Service
Pre-Service
Pre-Service
Pre-Service

Intern II
3-5 years
3-5 years
Intern II
Intern II
Intern II
3-5 years
Intern II
Intern II
6-10 years
3-5 years
3-5 years
Intern II
3-5 years
Intern II
Intern II
Intern II
11+ years
Intern II
Intern II
Intern II
3-5 years
3-5 years
3-5 years
3-5 years
6-10 years
3-5 years
Intern II
Intern II
Intern II
Intern II

Elementary General MA while Total MASTeaching
T Score
/Secondary MA
Elementary
Secondary
Elementary
Elementary
Elementary
Elementary
Secondary
Elementary
Elementary
Secondary
Elementary
Elementary
Elementary
Secondary
Secondary
Secondary
Secondary
Elementary
Secondary
Secondary
Elementary
Secondary
Elementary
Elementary
Elementary
Elementary
Elementary
Elementary
Elementary
Elementary
Elementary

98

39
35
35
36
37
38
38
37
39
36
39
39
43
40
42
42
46
44
43
44
44
41
43
42
45
45
47
42
44
45
48

26
28
29
32
29
27
29
32
27
20
24
17
28
21
28
30
23
28
30
29
27
22
30
35
22
25
31
24
21
30
31

66
66
67
67
67
67
68
69
69
70
71
72
72
72
72
72
72
73
73
73
74
75
76
77
77
77
77
77
78
78
78

18-25
26-35
18-25
26-35
18-25
26-35

F
F
F
F
F
F

Pre-Service
In-Service
In-Service
In-Service
Pre-Service
In-Service

Intern II
3-5 years
1-2 years
3-5 years
Intern II
3-5 years

Elementary
Elementary
Elementary
Elementary
Secondary
Elementary

99

44
52
48
51
50
55

25
26
34
33
36
35

79
80
82
82
86
90
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